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Forty-eight Inch Shaper. 


We give, on this page and ¢ 


: 
yn page 2, illus: | 


trations of an unusually large shaper, built | 


by Geo. D. Walcott & Son, Jackson, Mich. 


This shaper has a stroke 


cross traverse of 40’. The driving mechanism 


is similar to that of a planer, 
form motion is secured witl 


stroke, also a uniform quick-return. 


The length of stroke may 
means of movable dogs on tl 
stopping the machine. 

The support for the ram e 


the platen in such a way as to give it the 


greatest possible rigidity. 
through the bed below the 
passing a shaft of any size 
up to 6” diameter through, 
so that a key-seat can be cut 
in any partof it. The head, 
which swivels to 45° either 
way, has an automatic feed 
which may be adjusted from 
very coarse to very fine with- 
out stopping the machine. 
This is done by means of the 
small handle shown on top 
of the ram. 

One of the cuts shows the 
shaper with the vise in place 
for ordinary work, such as 
is usually done on a shaper, 
and the other shows it with 
the horizontal platen re- 
moved, and an engine cylin- 
der bolted to the vertical 
platen. In such a case it is 
customary to attach a boss 
to the platen, which just fits 
the counterbore of cylinder. 
This makes it easy to adjust 
the cylinder to position, and, 
in working on different parts 
of it, it is only necessary to 
loosen the bolt, and turn the 
cylinder on the boss. For 
this work the machine has 
been found very efficient, 
and to compare very favor- 
ably with a planer, very 
much surpassing it in points 
of convenience of setting the 
work, accessibility, etc. 


The machines are furnished with graduat 
ed swivel chuck, and all nece 


ances, and weigh complete 


When desired, other attachments are furnish- 


ed, such as a mandrel for 


centers, attachment for key-seating pulleys, 


etc. Smaller sizes of the same design are 
built down to 15” stroke. 
—— ope — -—— 


Kaiser Wilhelm, of Germany, is getting a 
good deal of condemnation pretty much all 
over the world, because he is insisting that 


the workingmen in his king¢ 


rights that ought to be respected. 
badly off, and if 
looks to it that they get some part of their 


workmen «a7 


rights, he will in the end g 
now he is getting abuse. 





M. Walther-Meunier, chief 
Alsacian Association of Ste 
devised a minute incandescer 


<_< — 


of 48", witha 


so that a uni- 
1 any length of 


be changed by 
1e ram without 


The Interchange of Ener 


By W. H. Boornu. 


Of the total amount of energy which is de- 
rivable from the combustion of fuel, few are 
really aware of the very small amount which 
is actually converted into actual net work 

The term net work is variously understood. 

For example, the theoretical evaporative 
duty of a pound of coal is, perhaps, 16 
pounds for a certain quality, but when this 


coal is consumed under a boiler, the weight 


xtends out over 


An opening 
ram admits of 








ssary appurten- 
6,500 pounds. 


circular work, 


lom have some 
German go on 


Wilhelm 


et praise, where 


engineer of the 


-am Users, has 


1t lamp, which 
can be very successfully used to examine 
almost inaccessible parts of 
boiler, 


he interior of a 





we arrive at 


Some might call this the net work. 
other eight pounds of duty much has be- 


This is a startling 


of steam produced is probably only 8 pounds. 


Of the 


come lost in space by radiation, more has 


to uncoil might be made to do work again. 
yarn made 
there is also the 
energy due to curly tibers of wool being bent 
out straight. If freed they would curl again 
and do work. 

Now the energy of all the wool spun ina 
day would probably, if put into the form of 
a weight, not tax the strength of achild for 


If the product is worsted, 7. e., 


from combed wool, then 


a minute—perhaps not for ten seconds. I | 
have no idea how small it might not be. 
Where, then, has all the energy of the coal 
to? In turning machinery, shafting, 
etc., and in pulling asunder fibers of wool 
which resist such pulling, and in sliding over 
each other produce friction and heat. 
spindle and every bearing and tooth of the 


gone 


Every 





the 


FOoRTY-EIGHT 


performed work in producing the draught 
necessary to combustion, and a portion has 
run away in leakage. 

Of the above eight pounds set down as net 
work, probably only two pounds is absorbed 
by the engine and converted into indicated 
horse-power, whilst six pounds have run away 
in the condenser, and been wasted. 

We have here a net work of two pounds 
only, but we may go further and find by 
measuring the tension of the driving ropes 
that only one and a half pounds is registered 
as work outside the engine. 
and on until 
stage, and what is this? 

In a woolen mill, which has caused me to 
jot down these ideas, I cannot see that the 
final work actually utilized is of any appre- 
ciable amount whatever. 
conclusion, but I believe strictly true. What 
is this small utilized residuum? 
the energy which is represented by the ten- 
dency of the fibers of the wool to occupy the 
form in which they originally existed. 
spun threads tend to uncoil, and this tendency 


In this way we 
final 


It is simply 


The 
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machinery runs with some friction, and this 
produces heat, and the bearing gets—? red 
hot? No. It would get red-hot but for the 
law of radiation. 
and the hot parts of machinery radiate so fast 
that, if well lubricated, the friction does not 


Everything radiates heat, 


generate more heat than will pass away by 
radiation so quickly that the parts do not be 
come sensibly warmer than surrounding 
parts. 

Having lately been spending some time 
about the steam engineering of a woolen 
mill, it naturally occurred to me to find out 
where the energy of the coal really got to. 
As said above, I soon decided that nothing 
appreciable went away ip stored energy in 
the fibers of the yarn, but that practically it 
all disappeared by way of friction as heat, 
forthcoming. It appears that in winter time 
it takes about one ton of coal to warm the 
factory by night, but that steam is rarely re- 
quired for the purpose of warming during 
the day. Taking the weekly consumption of 


coal as about 42 tons,I estimate about 21 


to the animal heat of the workers 
and a roughly approximate proof was soon 


OFFICE, New YORK, AS SECOND CLass MATTER. 

tons to go to the engine as steam, or say 34 
Of this amount we may perhaps 
assume one ton gets past the main driving 


tons daily. 


gear as energy to turn the shafting, belts and 
The 
actual amount from the coal which 
gets inside the mill as work is thus the same 


textile machinery «within the building. 
of heat 


as that used very economically by night to 
heat the building when the machinery is at 
rest. 

In other words, the mill is heated by radia- 
tion from steam pipes during the night, and 
during the day it is heated by radiation from 
the revolving parts of machinery which are 
set in motion by the main engine, and so gen- 
erate heat by friction. What an illustration 
this presents of the interchange of various 
forms of energy. 

First we have the poten- 
tial energy of stored-up sun- 
light in the coal. Next the 
heat of combustion of coal 
into 
energy manifest in the elastic 
force of Then we 
have the motion of the piston 


converted molecular 


steam. 
mechanically changed 
through multiple series into 
motion of textile machinery, 
and after all heat lost and 
dissipated in space through 
the walls and windows of 
the mill, the only portion 
actually effective in produc- 
ing the result aimed at being 
the miserable remnant locked 
up in the springy quality of 
wool fibers. Truly a case 
of much cry and little wool, 
but a state of affairs which 
no one at present can see 
their way to remedy. 

Secing how very small in- 
deed is the energy utilized, 
we can see how important it 
is that 
spared to reduce the friction 


no effort should be 


of machinery. Though use- 
ful as a means of warming a 
cold building, this method 
of generating warmth is 
wasteful, seeing that fivefold 
the quantity goes to waste in 
unit 
of heat given out through friction within the 


the condenser for each 


factory. 

In any manufacture using steam power in 
the working up of various substances, the 
amount of heat finally changed into an alter- 
ed condition of the material worked upon is 
very small, In spinning and weaving fibers 
we have already seen how little thisis. In 
rolling iron to shape all work done reappears 
as heat, for the iron has no tendency to re- 
sume the ingot form. In 
grinding, the material has no tendency left in 
it to resume its original status, and generally 
that all 
energy as such appears finally as heat, which 


pulverizing or 


in whatever way we look we see 
is dissipated in space. As a rule, the warmth 
of a mill during working hours is attributed 
init. A 
moment’s thought shows how erroneous is 
this idea, for all the heat developed in the 
lungs cannot exceed that due to the amount 
of carbon burned, and this is only a propor- 
tion of the food consumed. 

The heat derived from the machinery is not 
considered, simply because it is so widely dis- 





6) 


ed 


tributed and is not intense, but it is impossi- 
ble for it to be overlooked when thoughtfully 
considered. 
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Compound and Triple Expansion 
Engines. 


By JAMES B. STANWOOD, 
bit, 


STRAINS IN RUNNING GEAR OF TRIPLE EX- 


PANSION ENGINES. 
Ina general sort of way it is understood 
that the strains exerted upon the mechanism 
of compound and triple expansion engines 
are less than those in simple engines working 
at the same horse-power with the same boiler 


pressure and number of expansions. This 


fact is not so fully appreciated as the circum 
stances warrant. To illustrate what the re- 
duction in strains amounts to, let us make 


a comparison between the con- 
ditions of the usual type of triple com- 


pounds and a simple engine developing the 


working 


same power with same boiler pressure and 


ratio of expansion. Figure 1 (page 3) is 
a theoretical indicator diagram supposed 
to have been taken from a simple con- 


without clear- 
ance, boiler pressure 150 pounds, 


densing engine, 


vacuum four pounds ; the steam, 
being cut off at 5, expands twelve 
times. The greatest strain thrown 
upon the ‘‘ running gear” of such 
an engine is the difference be- 
tween the total boiler pressure act- 
ing on one side of the piston and 
the total exhaust pressure acting 
on the other side (the strains due 
to inertia or momentum of recipro- 
rating neglected). The 
greatest strain in this case amounts 
then to the difference between 150 
pounds steam pressure and four 
pounds vacuum 150 + 15 — 4 
= 161 pounds multiplied by the 
area of the piston. 


parts 


This amount 
is tice Unat developed in a non- 
condensing Corliss or Brown en- 
gine, boiler pressure 80 pounds ; 
the mean effective pressure in the 
first case being about a pound 
mieater than inthe latter, with 
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tice, about as2to 5 to 14. 
strains will be as 


105 & 2 = 210 is to 
49x &§=200 * 
16 <x 14 = 224. 


That is, the maximum strain exerted on the 
“running gear” of each of the cylinders is 
practically the same in each case. 

3ut the boilers between the cylinders are 
not needed; for it is found that, with the pro- 
portions of cylinders as above, of about 2, 5 
and 14, and with a careful adjustment of the 
cut-off on each cylinder, the same effect can 
be produced as if the boilers were present, as 
supposed; in fact, it has been possible to 
make each cylinder perform the same work, 
have the same fluctuation of temperature and 
exert the same marimum strain on its run- 
ning gear, these really are the important 
features to be secured in all compound en- 
gines. How, now, do these results compare 
with the simple engine? As the low-pressure 
cylinder of a triple compound is a measure 
of its power, then if the ‘‘ referred pressure ”’ 
acting on same is identical with the mean 
effective pressure of the simple engine, the 
areas of both must be equal, to perform the 
same work. As, however, triple expansion 
engines do not develop more than 60 to 70 


Therefore the | 
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for it enables the largest shafts, castings, 
etc., that are possible to be made, to be com- | 
bined into engines of twice the horse-power | 
that it would have been possible to obtain | 
without triple compounding. 

As an example, let one of the engines of 
the ‘‘City of Paris” considered; the | 
cylinders are 45’, 71’ and 113” diameter, 
stroke 5 feet; if the revolutions are assumed 
at 90 per minute, the piston speed is 900 feet; 
with twelve expansions from boiler pressure 
of 150 lbs. a mean effective pressure referred 
to the low-pressure cylinder of 30 pounds per 
square inch can be obtained, giving the in- 
dicated horse power as 8,200. The crank- 
shaft of this engine is about 26’ or 28” di- 
ameter. Had this work been developed in 
three single simple condensing engines, the | 
mean effective pressure being 43 pounds per 
square inch, with twelve expansions from 
same boiler pressure, the cylinders would 
have been each 55’ diameter, constructed to 
stand 150 pounds boiler pressure, and a fluc- 
tuation of temperature of 213° Fahr. every 
stroke; the crank-shaft would have been 38” 
or 40" diameter. Such an engine could not 
have been operated at 90 revolutious, because | 
of inability to cushion the piston of same for | 
quiet running. The pressure on. slides, | 


be 


| 











four expansions, makes the actual 
work done about the same. This 





clearly indicates that working 
with an increased number of ex- 
pansions in one cylinder increases 
immensely the the 
engine in proportion to the work 


strains in 


done. If it were possible, then, 
expanding twelve times in one 
cylinder, to obtain better economy 
than expanding four times (which 
it is not) the engine would have to 
be twice as strong to do the work. 

If, however, the twelve expansions are car 
ried on in three successive cylinders, each 
operating its own crank, what are the re- 
sults? 

Suppose steam as before enters our first 
cylinder from a boiler at 165 Ibs. absolute 
150 Ibs. pressure by gauge, and exhausts into 
a second boilerin which steam is kept at 60 
Ibs. absolute pressure; the strain per square 
inchof piston area transmitted to the run 
ning gear of this cylinder will be 165 — 60 
lbs. 105 lbs. If steam 
boiler at 60 Ibs. intermediate 
cylinder, which exhausts into a third boiler 


from the second 


is used in 
in which the pressure is 20 lbs. absolute, the 
strain exerted on running gear in this case is 
60 — 20 
Finally if from boiler No. 3 steam at 


40 lbs. for each square inch of its 
area. 
20 Ibs. is used by low-pressure cylinder ex 
hausting 
above a 


into condenser at four 
the strain here 
amounts to 20 — 4 = 16 lbs. per square inch. 
We have the maximum pressure 


producing strains in the running gear of 


pounds 
perfect vacuum, 


then for 


these three cylinders: High-pressure cylin- 
der, 105 Ibs. per square inch; intermediate 
‘eylinder, 40 Ibs. per square inch; low-press 
But 
in practice the area of these cylinders varies; 


ure cylinder, 16 Ibs. per square inch. 


the high pressure, where the steam-pressure 
is greatest, has the smallest piston; the ratio 


of piston area of such cylinders is, in prac- 


' gine 


FORTY-EIGHT 
per cent. of the entire theoretical diagram, 
while a well-constructed simple engine will 
give about all of it, then to 
same work the low-pressure cylinder would 
have to larger. The 
effective pressure inthe case we are discuss 


perform the 


be mean theoretical 


ing is 43 lbs.; in the triple compound it is 
at 70 per cent., 30 Ibs. per square inch; 
therefore the low-pressure cylinder would 


have to be 48 + 80 1.43 
do the The 
to the running gear of the simple engine is 


larger in area to 
same work. strain transmitted 
161 lbs. for each square inch of piston area; 
in the low-pressure cylinder of the triple 
compound it is 16 Ibs., or pth of that of the 
but the area 
cylinder being 1.48 greater for equal power, 
then have 16 X 1.48 = 23 Ibs., 
Thus 23 represents the strain in one case, aud 
If the 
work in the simple engine is divided among 


former; of the low-pressure 


we nearly. 


161 in the other, or nearly as 1 is to 7. 


three smaller cylinders whose combined area 
equals that of the single cylinder, the strains 
in the two cases will be as 24 to 1 in favor of 
the triple expansion engine. This fact shows 
how it is possible to save in weight in an en- 
higher is employed; 
while if the work were done in three separate 


when pressure 
cylinders, and pressure increased, the weight 
of engines would also have to be increased. 
This fact makes it also possible to construct 
engines of the enormous power now found; 
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crank-pins and bearings would have been 24 
times greater than in the present engines; 
and, finally, the valve motion has not yet 
been devised that will handle 
such conditions. 


steam under 


STRAINS IN CORLPSS COMPOUNDS AND TRIPLE 
EXPANSION MARINE ENGINES COMPARED. 

The greater number of expansions em- 
ployed in Corliss compounds the 
effective that obtained 
when referred to the low-pressure cylinder. 
Thus with cylinder ratio 4 to 1, cut-off on 
high-pressure cylinder 


reduces 


mean pressure is 


one-fourth, expan 
sions 16, boiler pressure 125 pounds by gauge, 
vacuum four pounds, a ‘‘ referred pressure” 
of 24 pounds can be obtained under best con 
ditions; such an engine then will require a 
low-pressure cylinder 14 larger than a triple 
compound of equal power expanding twelve 
times from 150 pounds boiler pressure with 
In such an 
engine, too, the pressure at which the high- 
pressure cylinder exhausts to make strains 
on both engines alike—the cylinders supposed 
each to operate its own crank—will be about 


30 pounds ** referred pressure.”’ 


31 pounds absolute, giving a maximum 
pressure transmitted to crank, per square 


inch of low-pressure piston, 31 — 4 27 
pounds. We found this pressure in the case 
of the ‘‘ triple” to be 16 pounds; as this 27 


Ibs. acts on a piston 1} larger, it is equiva- 
lent to 27 x 14 = 34 Ibs. nearly, or twice 


wi 


| pressure ”’ can be obtained. 
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that obtained by triplecompounding. When 
the cylinders are placed ‘‘ tandem” acting, 
through one piston rod, upon one crank, the 
strains are increased to four times that on 
any single crank of the ‘‘triple.” This at 
first seems excessive; but in small engines 
material is not such an important factor as 
labor in its construction, and three cranks, 


|connecting rods, crossheads, etc., though of 


less weight will, for certain sizes, cost more 
than one heavy crank, connecting rod, ete. 
When engines of large power are to be built 
the tables are turned, and the triple com- 
pounds have every advantage. It therefore 
lies with the engineer to determine when one 
type or the other is the most economical to 
construct and to use. 

Corliss compounds have been and are built 
to operate at pressures lower than 100 lbs., 
but they give then a less economical advan- 
tage, and relatively large engines are required 
to perform small work. With steam at 85 
pounds by gauge, and proportions as above, 
not more than 16 or 17 pounds ‘referred 
I have seen dia- 
grams in which only 12 and 14 pounds were 
obtained; in this case the engine was under- 
loaded. This underloading is often neces- 
sary where engines are put in sufliciently 
large for future needs, because 
the great number of expansions 
which one is compelled to use 
with them limits the maximum 
power obtainable. 

Compounding is thus conclu- 
sively a device for using high- 
pressure steam, and its full ad- 


vantages are not brought out 
unless high pressures are em- 


ployed. 

Compound engines, too, need 
condensers ; not that non-condens- 
ing compounds are not econom- 
ical, but the full advantage is not 
derived unless atmospheric press- 
ure is removed. Non-condensing 
compounds especially need high 
pressures, and they should also be 
well loaded, or else, with low- 
pressure and light load, the low- 
pressure cylinder will be converted 
intoachurn. Better results can 
probably be secured from a good 


non-condensing Corliss engine, 
with boiler pressure 80 or 90 


pounds, than with non-condensing 
compounds; above 100 pounds 
these compounds may take the 


lead (with good loads). All these 
considerations point, then, to 
higher boiler pressure for better 
economy. 

ee 


Watches Set by a Bugle Call. 


‘* Every watch and clock on 

Governor’s Island is regulated by 

the Western Union ball time,” remarked an 

officer of the Fifth Artillery the other day. 

‘* When Major Wallace F. Randolph, Inspec- 

tor of Rifle Practice on Gen. Howara’s staff, 

was in command of this post, he conceived 

and put in operation a plan which brought 

the ‘time’ the tine 
point. 

‘* Major Randolph directed that each day, 
just before noon, two enlisted men should be 
stationed at a point commanding an unob- 
siructed view of the tower of the Western 
Union building. One of these was the post 


of island down to a 


bugler, the other a trained signalman, equip 
ped with a powerful field glass. The non- 
commissioned officer was required to keep 
his glass fixed upon the time ball. The in- 
stant it dropped, he gave the signal to the 
bugler, who stood in readiness, and the 
latter immediately sounded the specified 
call, which was heard all over the island, 
and forthwith there was a 
sultation and adjustment of 
clocks. 

‘*The record is regularly posted on the 
bulletin at the guard quarters, and the tabu- 
lated statement in the Post Adjutant Gene- 
ral’s office affords a highly interesting ex- 
hibit. Governor’s Island is the only military 
station in the country where official time 
is established by bugle.”—Providence Jour- 
nal, 


general 
watches 


con- 
and 
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Loam Moulding. 
By S. BoLLanp. 


FIRST PAPER. 

In treating of this very important branch 
of the iron founders’ art, my object is to 
instruct the moulder in the details of his 
business, with the view to qualifying him to 
judge for himself as to the best way of ac- 
complishing the work he may be set to do. 

I am persuaded that, to qualify yourself 
foraloam moulder, you must master the 
principles which govern the trade. This once 
done, every new difficulty will to 
sharpen the intellect, and every day’s ex- 
perience will bring new knowledge, aided 
by which you will rapidly progress to the 
highest rank in your profession. 

It isto be deplored that so many of our 
moulders have no fixed principles on which 
to base their operations. They grope along 
in the dark, and are constantly wondering 
how their work will turn out. I know men 
who are now working on very critical jobs, 
and are allowed to be first-class workmen, 
who, if they were asked to explain or give a 
reason for doing thus and so, would shrink 
from giving an answer, simply because they 
are ignorant, only ‘‘that it has been done 
before.” The principles upon which they 
work have been laid down by some of the 
thinking men, and these are but mere copy- 
ists. I am much pleased at the efforts which 
are being made to enlighten such, and hasten 
to add my little ray to the light which is 
being directed towards the subject. 

Loam work may be divided into 
three classes: namely, spindle, strickle, 
and pattern work, some jobs requiring 
all three systems for their successful 
working. We will at once commence 
work with the spindle on a very sim- 
ple job, and, by strict attention to the 
instructions given, the rudiments of 
the business will be learned. 

Required: A plain cylinder, 3 feet 
diameter and 6 feet long, with head 
cast on 6" deep to receive the sullage, 
or dirt, which gathers as it is being 
cast (see Fig. 24). In the first place 
make foundation plate, Fig. 25, to 
carry the whole mould. The outside 


serve 
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Fig. 1 
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COMPOUND AND TRIPLE EXPANSION ENGINE. 
(See 
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be seen that a cap is inserted between the 
spindle and key, to preserve the spindle 
from dents. Observe that the side of arm to 
which the sweep is bolted must be on a line 
with center of spindle. 

At B, Fig. 26, slot is shown for key. <A 
good device is shown at Fig. 28 for securing 
sweeps, being a plate and set-screws, which 
has this advantage, that the moulder has not 
to hunt for a wrench every time to loosen or 
fasten his sweep. The plate can be made 
with any number of tapped holes to suit the 
job. 

The first 
which will take you up to the top of bottom 
flange shown in Fig. 24. Now, as this is 
to be not only a bearing, but a guide also, 
and, as you are required to take the impres 
sion of this guide in the cope, it must have 


sweep required is the bearing 


Fig. 


2 


~ 


Fig. 














diameter of this plate must be 18 
larger than diameter of flanges, so as 
to give bearing for cope ring, which 
carries the outside of the mould. The 
diameter of hole in the center must be 
about 18’ smaller than the of 
cylinder, and will then allow of two 
courses of bricks in the core, should 
it be required, as it is sometimes when 
the casting is very deep. Let the 
plate be 2’ thick at least, and in all 
cases be sure to have sufficient strength 
in the bottom plate, because every- 
thing must be secured to it. Have 
the spindle fixed up at some place 
handy to the oven, if possible, and as 
well out of the way of the green sand 


bore 


floor as you can, on account of the 
rubbish which is constantly being 
made. 


Spindles 10 feet long can be made 
of 2” pipe, with one end welded up, 
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are laid, rub on the loam and sweep off with 
board; bring up the corner as well as you 
can; if necessary, hang a charcoal fire over, 
to dry it sufficient to take the finishing coat 
or skinning loam, which is the regular loam 
thinned down with water and sifted. 

A quicker way to make the skinning loam 
is to have the same proportions of sand with 
out the manure, adding water to bring it to 
the proper consistency. 

You now take off the strip of wood, and, 
when the mould is hard enough, throw ona 
little parting sand, and begin to form the 
flange in this manner: Have 
sifted fine and tempered, ram it on hard with 


some old sand 


the hands, pulling the sweep along carefully 
bit by bit trowel to the 
superfluous sand away. By alittle care you 


using your cut 


will succeed in forming the flange as shown 
at EZ. 
little and sleek down well, so as to be ;'y 
You can now finish off 
with thin skinning loam. 


You must now dampen the sand a 
clear of the sweep. 


Bearing and flange are now formed as 
seen at H, Fig. 26. 
done is to prepare it so that the impression 
can be taken clearly. 


this is to go over the surface with coal oil, 


The thing to be now 
The best way to do 


and throw on parting sand whilst it is wet: 
this makes the best separator for loam work. 
The reason for striking the flange separate 
on the bearing is because it is much easier to 
take the impression this way than it would 
be to form it by the cope sweep, as this 
would necessitate a finger on the bottom of 
the board, which the 
have to be built, and fingers or long projec 


over bricks would 


Fig. 25 
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and turned to fit the countersunk hole 
in the weight it turns in, this weight 
being bedded level with the floor. 
Make sure to have your spindle trued - 





up good, as the truer the spindle is, L 


the easier it is to make correct work. 
Such a spindle carefully used will serve 
your purpose as well as a solid shaft, and be 
much easier to handle. 

The bracket being fixed to hold the top of 
spindle perfectly plumb, you are ready to 
commence operations Fig. 26 shows bot- 
tom plate resting on blocks, and it is very 
important that a good foundation be made 
for the blocks to rest on; for, should any of 


the bearings sink down under the load, 
great trouble ensues. Be sure that the 


bracket is firmly erected, as no reliance can 
be placed on work made under a spindle 
which works loose on the top. 

The arm to which the sweep is attached 


may be made as shown at Fig. 27. It will 











. 26. 
26, 
past the taper, 
As the first 
operation is to strike a bearing, as at A, 
you must screw on a thin strip, as shown at 
broken line, bring down the sweep to allow 
about brick DD. As- 
certain that your sweep is square with the 
You may 
tak 
ing care that your bricks are not closer than 
half an inch to the sweep. Use 
from the scrapings of the floor mixed with 
water, for building with. After the bricks 


a taper in its length, as shown at A, Fig 
By observing sweep as shown at C, Fig. 
it will be seen that it is cut 


exactly the shape of flange. 


one inch above at 


spindle and correct in diameter, 
then commence to build as shown at A, 


mud made 

















revving 





are to be avoided 
this 


the board 
much as possible. Just 
little; it will be profitable. 

The outside, or cope, is the next thing to 


tions from as 


think over a 


be considered; to carry which a ring must 
Fig. 29. Let it be 3 


clear of the guide, and wide enough to carry 


be made as shown at A, 
an 8” wall, and, what is indispensable, strong 
enough to carry the cope without springing. 
A plan of this ring is shown at Fig. 30, 
where four lugs for lifting are seen, equally 
Make it it 


your without 


even and smooth, as 


divided. 


must rest on bearing true, 


any loam under it. After bedding down the 


ring, fasten on your sweep, as shown at Fig 


| diy. ob 









3 


29. <As will be seen, these sweep: are shown 
as being set against the spindle. This 
should save any measuring if they are made 
correct. But sweeps must be used, some- 
times, which do not reach the spindle, in 
which case a gauge stick must be made, and 
marked off to the correct diameter-—one is 
shown at Fiz. 31. 


You 


your brickwork level with top of flange, 


now commence to build, bringing 
Where it is necessary to place your bricks 
as shown at B, Fig. 29. Rub 
the of 
bricks as you lay them over the flange, tak- 
that 
between the bricks and flange. 


endways in, 


some very wet loam on under side 


ing care you have at least 4/ of loam 


There is a point here it would be well to 


notice. We suppose the flange in this case 
tobe 8° wide, and would stand as shown at 
Fig. 32. But suppose the flange to be as 
shown at Fig. 38, 10° wide; it will be seen 


that the brick has no support: whatever, and 
some other mode of working must be adopt 


ed, 


be 


To overcome this difficulty a ring must 


made in halves, about }° thick, with 


prickers cast on 1} long, as seenat Fig. 
34. Let it be made 1 
when cleaned off, throw on clay wash, and 
fill up level with prickers with stiff loam; 
when dry, clean off the dirt and soot, and 
bed down on the outside brickwork and over 


You 


building as usual. 


clear of sweep, and, 


the flange,on about 4° of loam. can 


then with 
Now follow on with the building, and keep 


board 4 


go on 


your 
clear of the ; and, when you have 
built as far as will permit of your reaching 
the bottom, you must soften your loam to 
it 
well on the bricks inside, sweeping off 


the proper consistency, and rub 
as you go. 

») In building long copes it is well to 

have a binding course of whole bricks 

Build 


open and fill in the spaces with fine 


end in about every six courses, 


n cinders, keeping the smallest bricks to 


the inside. 


mean, 


Wig. 385 explains what | 
When the bricks are all laid, 
and the first coat of loam roughed on, 
procure a length of strong hoop iron 


with ears on, as seen at A, Fig. 35. 
If it should not be convenient to get 
the ears put on, you may bend the 


iron, as seen at B, and wind softened 
wire from one hook to the other, and 


vive the strands a few twists with the 





prong of a file. 

This hoopiron must be placed about 
the third course from the top, with 
This 
plan answers well to keep the mould 


mud between it and the bricks. 


stiff on such a cope as this, but when 
you have larger work, with feet, 
built 
cast a thin binding ring the width of 
the build the 
place of the hoop iron. 


noz 


zles, lugs, ete., in, you must 


brick work to in, in 


Before skinning up your cope with 
the tine 
with some thin, coarse loam to fill up 


loam or slip, go over again 
every crevice and hole, as the fine loam 
is only intended for a finishing coat, 
toenable you to make a smoother cast 
ing. 

Lo 


admit of a man working in the inside, 


In moulds which are too small 
you must fasten a hand brush to the 
end of along staff, and rub or plaster 


your slip on with it, working the sweep 


round and round until the surface is 
smooth all over. 
The spindle and sweep can now 


be lifted out, and the seatfold cleared 
Make good 
the bottom joint, so that, in closing back your 
be 


where it was before. 


away. reliable marks at 


cope, you will sure to place it exactly 


A - 

During the year 1889, there were filed at 
the Swedish Patent Office 887 patents and 
169 applications for the registration of trade 
marks, Of the former, 466 were granied, 
and 148 trade-marks registered. During the 
previous year there were 808 patent applica- 
tions filed, of which 505 were granted, and 
207 trade-marks were applied for, 187 of 
which were registered. 

Me - 

An establishment at Leeds, England, is 
about to startin the building of small boats by 
stamping them out of a single sheet of metal. 





New Sheet Metal Slitting Mill. 


The accompanying engraving represents a 
machine for trimming and cutting 
sheets of metal into strips of any desired 
width. The machine is technically known 
as a slitting mill, the subject of our illustra- 
tion having some important improvements 
recently added by the builders, Blake & 
Johnson, Waterbury, Conn. These improve- 
ments have proven of value in improving the 
quality of work done. 

This style of mill is termed a gang slitting 
mill, on account of its having several cutters 


used 


or slitter blades, arranged on the arbors to 
cut a sheet of metal into the required num- 
ber of strips, by passing the sheet between 
the cutters. The machine represented in the 
engraving is designed for slitting metal one- 
eighth of an inch thick, and fifteen inches 
The cut shows but four 
inches in diame- 
By this 
arrangement of the cutters both edges of the 
sheet are trimmed. 

If it is desired to cut the sheet into several 
strips other cutters are placed on the arbors, 
the required distance apart, to make the 
strips the required width. 

The improvements in this mill consist of a 
pair of steel rolls immediately back of the 
slitting blades, running at the same rate of 
speed as the blades or cutters, for 
the purpose of rolling down the 
burr that may left on the 
edges of the strips, and to keep 
the strips flat so that they may be 
reeled up readily. The rolls pre- 
vent the strips coiling around the 
cutter arbors, as is frequently the 
case when this improvement is 
not used. They also assist mate- 
rially in drawing the metal 
through straight. The top roll 
is adjustable so that it may be 
raised from its natural position 
by the use of the hand-lever by 
the operator when it is necessary 
to start in a new set of strips as 
they come from the cutters. 

On the front of the machine are 
two brackets to hold a coil of 
metal, through which is passed 
an iron rod, resting on the brack- 
ets at either end. 


wide, or narrower. 
cutters or slitter blades 
ter, one on each end of each arbor. 


six 


be 


The spring gauge in front of 
the cutters is another important 
feature. This consists of an arbor 
with a stationary flange at one 
end, and at the other 
flange held in position 
the metal by the coil spring 
which is shown in cut. Between this spring 
gauge and the cutters is a guide, and the 


a loose 


against 


spring gauge by its pressure against the side 
of the sheet guides the metal straight to the 
cutters, 

The hand-lever at the right of the machine 
is for starting and stopping the cutters. 
means of this lever a clutch on the shaft con- 
necting with the lower cutter arbor is thrown 
out or in, producing an immediate starving 
or stopping of the cutters when necessary, 
while the driving shaft of the machine is in 
motion, it being driven from a countershaft 
overhead. The weight of the machine is 
3.200 pounds. 

ee 


Recent Improvements in Foundry 
Practice. 


By WILLIAM KeEnv. 


In a note contributed by Mr. Charles 
Wood, of Middlesbrough, to the discussion of 
Mr. Hadfield’s paper on Alloys of Iron and 
Silicon (Journal of the Iron and Steel Insti- 
tute, If, 1889, p. 253), he claims for himself, 
assisted by Mr. Stead, the discovery that 
silicon had the power of reducing the com- 
bined carbon into uncombined carbon, or in 
other words to convert white iron into grey 
iron. Experiments made at numerous found- 
ries in France had completely established 
the fact, and coafirmed the statements made 
by Mr. Wood at the Glasgow meeting in 
1885. All the experiments made by Mr. 
Turner and Mr. Keep as to the power that 


By. 
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silicon possessed to soften foundry castings, 
had been made since that time. 

The practical value of this discovery had 
been as remarkable as it had been success 
ful. Hundreds of iron foundries were now 
using a harder, and consequently a cheaper 
class of iron in their cupolas, producing cast- 
ings of a better quality, being softer, stronger, 
finer on the skin, free from blow-holes, con- 
traction or drawing, and, what was of equal 
practical importance, at less cost than before. 
Hard small scrap-iron, which hitherto could 
not be used, and was considered bad, could 
now be made, by the proper use of silicon 
iron, into the finest and strongest castings. 

The custom of purchasing irons by their 
fracture, Mr. Wood said, in order to obtain 
sound castings, was a great mistake, and it 
must be abandoned. He admitied that hith- 
erto it had been the only practical system 
known, and that founders, in order to make 
soft castings, had always gone to Scotch No. 
1, or like rich 
qualities in order to produce this result ; but 
he had shown that the commonest iron, such 
as mottled and white, could be reduced to 
any degree of softness by the proper mixture 
of silicon iron, and an iron founder, by fol- 
lowing this rule, and studying analyses of 


brands, to mix with other 


the irons at his command, could now pro- 
duce in his cupola the exact quality of iron 
most suitable to his castings, instead of, as 





SHEE 


hitherto, depending upon special and expen- 
sive brands, which were often very uncertain 
in producing what was required, although 
the fracture might be all that was desired, 
whilst the only explanation was to be found 
by analysis. The fact that the firm he had 
the honor to represent (Messrs. Wilson Pease 
& Co.), had made, and continued to make, 
many thousands of tons of silicon iron, which, 
prior to this discovery, was put back into the 
blast furnace, wasa sufficient proof that both 
the theory and practice were sound, and that 
iron founders were daily leaving the old prac- 
tice for the new. 

The important practical value of the dis 
covery thus claimed by Mr. Wood, is not 
more remarkable than that any ‘* discovery ” 
was needed to establish the fact. Dark grey 
or graphite pig-iron has long been known to 
contain a considerable quantity of silicon, 
while the same pig re-melted several times, 
melted and 
furnace, or exposed to oxidizing flames in 


or ‘*poled”’ in a reverberatory 
the open hearth furnace, or partially blown 
in a Bessemer converter, lost more or less of 
its silicon, and became first close grey, then 
mottled, then white, hard and brittle. White 
pig-iron and hard scrap, on analysis, were 
also found to contain less silicon than grey 
iron. 

But it was also known that, if the percent- 
age of silicon were accidentally increased by 
too hot working of the blast furnace, above 


the normal amount present in open grey or 


dark graphite iron, the iron also became hard 
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unless ?diluted with other iron, and was 
known as silvery, silver-grey, silicized, or 
carbonized, the latter being an incorrect term. 
This iron formerly was a drug in the market, 
and sold at low prices, just as white iron and 
hard scrap iron did. Silver-grey iron being 
hard and brittle from too much silicon, and 
white iron and scrap being hard and brittle 
from too little silicon, what more obvious 
inference could be drawn, than that, if these 
two irons were mixed in proper proportions, 
the silicon percentage could be made just 
right, and the resulting mixture would be 
soft and grey. 

To some extent this was in fact done, and 
there was a limited sale, to stove foundries 
and others, for silver-grey iron to be used as 
a mixture, along with old scrap, but the mix- 
ture was made by arule of thumb me.hod, 


without any knowledge of the chemical 
analysis of the two kinds of iron. Now, 
however, chemistry steps in and gives a 


scientific reason why a proper mixture of 
silicized iron and old scrap will produce a 
tough and strong casting, and the result is 
that these once condemned varieties of iron, 
which were thrown into the blast furnace, to 
be made over again, are now highly esteemed 
and appreciated. 

A somewhat similar practical benefit from 
the use of chemical analysis in foundry prac- 
tice has been found in the manufacture of 


MrTAL SuirrrinGc MACHINE. 





cast-iron car wheels, Some years ago it was 
thought that only the Rock 
Salisbury cold-blast charcoal irons were good 
enough for car and these 
brought very much higher prices than any 
other irons. The chemists at length discov- 
ered that the peculiar characteristic of these 
irons was that they were lower in silicen 
than hot-blast and coke irons, and 


Hanging or 


wheels, irons 


reasoned 
therefrom, first that if other irons could be 
found having identical analyses, they would 
be equally good in quality; secondly, that if 
the silicon in coke and other hot-blast irons 
could be reduced to the same percentage that 
existed in these cold-blast irons, either by 
partial blowing in a converter or by diluting 
the iron in the cupola with irons or steel that 
contained little or no silicon, such as steel 
rail ends, the same results would be found. 
Practical experiments demonstrated the truth 
of these theories, and now there is probably 
more iron used in making car wheels than 
the whole product of the Salisbury and 
Hanging Rock districts; these irons no longer 
bring the fancy prices, relatively to other 
irons, that they once did; irons formerly con 
sidered not good enough, are now in de- 
mand for the purpose; and the cost of the 
iron used in a car wheel is greatly reduced. 

The time is probably not far distant when 
pig-iron for foundry purposes will be bought 


and sold on analysis, just as iron for Bessemer 


and other steel now is, and the results will be 
stronger and cheaper castings, more certainty 
in quality of product, lower prices for fancy 
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and higher prices for scrap, white iron, 
silver-grey and other varieties hitherto un- 


dervalued. 


> nected 


Shop Notes. 


One who visits the Philadelphia tool build 
ers’ establishments just now is likely to be 
strongly impressed with the fact that far 
heavier tools are to be the order of the day, 
and that with this there is also a much 
stronger tendency than formerly towards the 
of heavy and_ specially designed 
machines, adapted specifically to the work 
to be done by the buyer. 

Much of the success attained by our peo- 
ple in manufacturing has been due to their 
use of special machinery, but it has been 
mostly of the lighter and smaller class, such 
as is used for sewing machines, small arms, 
aud work of a similar nature. There is evi- 
dence that those who are doing the heavier 
work—large stationary and marine engines, 
locomotives, ete., are beginning to appre- 
ciate the advantages of machines specially 
designed for the work they have to do, and 
they are having them built of the heaviest 
and best character. The demand for travel- 
ing and heavy swinging cranes is also con- 


use 


stantly on the increase, and no one who is 
engaged in building heavy machinery nowa- 
days seems entirely satisfied unless he has a 
which will pick up his 
heaviest casting—and, in fact, 
usually his heaviest completed 
machine—and deposit it wherever 
it may be wanted. This is mak- 
ing a lively demand for cranes, 
and The Yale & Towne Mfg. Co., 
The Morgan Engineering Co., 
and William Sellers & Co. are all 
doing a good business in that 
At the shops of the last- 

company they 
pumber of cranes in 


crane 


line, 
have a 
of 
construction of various sizes and 


named 
pre »CeSS 


weights, some of them driven by 
electric motors, which are placed 
in the cage and travel with the 
The crane which they 
have recently put up over their 


crane. 
erecting floor is driven in this 
way, and works in an entirely 
satisfactory manner. Among the 
other large tools to be seen on the 
exceptionally 
a 48 


floors are some 
large and heavy planers ; 
lathe, 42’8 


shear to cut angle iron 8’x8 


long, and an angle 


The shear goes to the Chesapeake 
Dry Dock and Construction Co., 
the lathe to the Bethlehem Iron 
A lathe has also just been completed 
the 
Pennsylvania Railroad at Altoona, which is 
something entirely new. 


Co. 
which is to go to the new shops of 


It is to be used for 
It is fitted with 
mechanism which reverses the lathe at any 


facing off rock-shaft arms. 


desired point, giving it an oscillating motion, 
the backward movement being four times as 
The 
lathe will make any part of a complete revo- 


fast as the forward or cutting motion. 


lution desired, or can be used in the ordinary 


manner, ¢. ¢., With continuous 


will. 


motion, at 


At Bement, Miles & Co.’s shops plenty of 


evidence of the same tendency towards 
heavier tools is to be seen, among the 


heavier tools in process of building being a 
120° duplex lathe with a 45’ bed, and hav- 
165° boring mill, 12 
high, and extending back sufticiently to take 
244 


machine, 12’ wide and 


ing four carriages; a 


in work diameter; universal drilling 
12’ high under the 
boring machine, with 
two uprights automatically adjustable to 
any position on parallel slides, with a bed 
connecting them 6° wide and 24’ long: 
72x72" planer to plane 40’ long, and having 
four heads; wall planer to plane 22 


and 20° high; 


spindle; horizontal 


long 
plate bending machine for 
plates 12 16’ long, 1 1} thick; 
plate planers to plane at right avgles .two 
and 2” plates 20' to 28 
three 10-foot hydraulic riveters, one of 


to to 
edges at once, for 1 
long; 
them fora pressure of 100 tons; locomotive 


and brittle, worthless for ordinary castings, | brands of iron sold on their old reputations, frame slotter having three heads, and to slot 


‘ 
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four frames at once; and three 90 
wheel lathes. 
of the tools under way, there being, of 
course, many others nearly as heavy. They 
are mentioned simply because we can in no 
other way, perhaps, give so good an idea of 
the increased and hitherto unequalled de- 
mand for the heaviest The work 
called for in connection with the building of 
the new naval vessels undoubtedly has 
much todo with this, though other work is 
being done with much heavier tools than 
formerly, and where some builders adopt 
them, others are, of course, forced to do so. 
Driving wheel lathes of 90" swing are not 
common in this country, neither are frame 
slotters in which four frames van be placed 
one on top of the other, and having three 
heads to operate upon them at once. In this 
matter of heavy tools we have been behind 


driving 
These are only the heaviest 


tools. 


European countries, and, of course, are yet 
far behind them in respect of the number 
and size of large tools employed, and there 
has, in the past, seemed to be little tendency 
to emulate theirexample. The indications 
are now, however, that the day is coming 
when America can hold her own in the 
building of heavy machinery as well as in 
the lighter kinds. 

The new additions to the Bement, Miles & 
Co. shops, which have been spoken of be- 
fore, are now fairly under way; the main 
walls, which are to support the heavy 
traveling cranes in addition to the 
floors above, being 30” thick, and rest- 
ing on a foundation three and a half 
feet thick. 

The Rue Mfg. Co., which has re 
cently its shops into new 
quarters in a new building, now has 
things in very good shape —Mr. H. F. 
Colvin, who is at the head of the con- 
cern, evidently considerable 
pride in his special tools and appli- 
ances for doing the work on the in- 
jectors, which they make. The work 
is nearly or quite all of brass, and 
there are a considerable number of ex 


moved 


taking 


ternal and internal threads to be cut 
on the body of the injector, and the 
parts which fit into it. Plugs and re 
ceivers are provided for keeping these 
toa uniform size, and in every cuse 
taps are made with an extension be- 
low the thread, which is just a nice 
working fit in the hole to be tapped. 
This insures not only that the hole 
shall be the proper size, but that the 
thread shall also be true with the hole, 
and not cut deeper on one side than 
the other, as is apt to be the case in 
tapping brass. The principle of having in 
serted teeth in taps, adjustable for size, is 
followed out as far as possible, and the same 
is true of the dies. Mr. F. H. Colvin de- 
votes his time principally to the devising and 
making of tools and fixtures, with which the 
work is done, and many of them are quite 
ingenious. A of Fox 
used, and the method of cutting the threads 
on the end of the brass piece called the nut, 
which engages the different 
from that employed. of 
having hobs and hobbing it out, it is done 


number lathes are 


with hob, is 


usually Instead 
with a single cutter, which is .keyed into 
a boring bar, and the piece being clamped 
to the tool rest in the proper position, and 
the lathe geared up to cut a of the 
desired pitch, the operation is then the same 


screw 


as cutting a thread in the lathe in the ordi 
nary manner, The distance which the cutter 
projects from the center of the bar is, of 
course, equal to the radius of the lead screw, 
so that the proper curvature is obtained 

The Barr Pumping Engine Co., though 
they are in new shops, have already out 
crown them, and, to make additional room, 
have commenced having their castings made 
at an outside foundry, while what was their 
foundry is now used as an erecting and test 
ing shop; the sand bins, which are of brick, 
and have fitted and 
shelves, answer admirably for stock rooms 


been with windows 


in which are 


supplies needed in erecting. 


kept the various parts and 


Edwin Harrington & Co. have been build 
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ing a good many tools, which, when finished, 


have been moved in next door, into the 
Baldwin Locomotive Works, and set to 
work. During the time when the machine 


tool business was not as good as it is now, 
they took a contract to build a number of 
paper-bag machines, some of which are just 
finished and at work inthe shop, turning out 
bags from a continuous roll of paper, at the 
rate of 120 per minute. 

Open-side Extension Planer. 


illustration represents a new form 
of planer, an 


able and removable upright, resting upon 


Our 


open-side having adjust 
an extension of the bed provided for that 


purpose. This housing can be moved to 
or from the platen by hand, and, when ad- 
justed to the position suited to the work to 
be done, can be clamped to the bed upon 
which it slides. The main or fixed housing 
is of massive proportions, and the cross-rail 
has a long bearipg upon its face, in addition 
to a bearing at the extreme rear portion of 
the housing, in order to support it when used 
as an open-side planer. It is raised and 
lowered automatically by power. Besides 
the two heads upon the cross-rail there is one 
upon each upright, the former having auto 
feeds in all directions, and the latter 
automatic vertical feeds, 


matic 


deny ie 





hen 


\ 
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actual trials for a year, that there was only 
only about five per cent. difference, and that 
was in favor of the old engine. 

A 


The American Patent System. 


By D. WALTER Brown, Pu. D. 


EV. 
CORRECTING THE PATENT AFTER ISSUE— 
DISCLAIMERS AND REISSUES. 

It frequently happens, that after an in- 
ventor has obtained a patent for a bona-fid 
invention, the patent is found to be invalid, 
because either (1) the inventor has claimed 
things which he did not invent, as well as 
those which he did invent ; or (2) the descrip- 
tion and claims of the patent are too incom- 
plete or too vague to furnish that full and 
clear information respecting the device and 
the claims, which the law requires. 

In such statutes say that the 
patent shall be valid for those things which 
the inventor did actually invent, if he will 
correct his patent so as to make those things 


ease, our 


clear, and so as to claim no more than those. 
The methods of so correcting a patent, 
after it has issued, are two : 
1. By disclaimers, 
2. By reissued patents. 
A “disclaimer” is what its name implies 


N Hi 
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OPEN-SIDE EXTENSION PLANER. 


The movable upright can be so adjusted 
as to bring the head which it carries close to 
the work, regardless of its width, within 
the limits of the machine, thus making this 
head available at times when it would not be 
otherwise, 

A supplementary rolling table is provided 
for supporting very wide work. 

This planer, while it possesses all the con 
venience of operation usually found in a 
planer of the additional ad 
vantage of being able to handle an excep 
tionally large piece of work, such as is likely 
to occasionally come along in almost any 
machine shop. 


its size, has 


They are made in sizes to plane 72° wide 
by 48° high, 10’ long, up to 120 
72” high, 20° long, by the builders, 
Detrick & Harvey Machine Co., 


Md. 


wide by 
the 
Jaltimore, 


Sometimes steam engines, as well as coats 
and vests, for instance, appear to go because 
they are fashionable. A 
new engine was put in a mill requiring about 


few years ago a 
one hundred horse-power to drive the ma 
chinery. The chief object in placing the 
new engine was to have spare power in case 
of a break-down. The new engine was put 
working, and it was soberly estimated to be 
saving from ten to fifteen per cent. in fuel 
Finally a 
new engiveer took hold of the job, and, by 
that 


those 


in comparison with the old one. 


furnished steam 
that 
steam for other purposes, he concluded, from 


cutting out the boilers 


for the engine from furnished 


—to wit, a statement added toa patent, to 
the effect that certain things claimed in the 
patent are not the invention of the inventor 
who took out the patent. 

This statement is made by an instrument 
in writing, addressed to the Commissioner of 
Patents, and signed by the patentee, or his 
assignee, and attested by witnesses. The 
disclaiming part runs substantially thus : 

‘Your petitioner hereby enters his dis 
that of No. 
Which is in the following words :”’ 


claimer to part Claim 

{Then follow the words setting forth the 
things which were not first invented by our 
inventor. | 

When such a disclaimer is filed, its effect 
is to limit the patent to what is the actual 
invention, and for all that 
the patent is valid. 


not disclaimed 

In fact, even without the actual filing of 
a disclaimer, a patent is good for all those 
of 
the applicant, and a patentee can bring suit 


things which were the actual invention 
for infringement of such patent, before he 
files a disclaimer ; but he cannot recover his 
the 


before the suit was commenced; and 


costs in a suit unless disclaimer 


filed 
should he delay to file a disclaimer for an 


was 


unreasonable time after he discover’ that his 


patent claims more than he actually in- 
vented, he cannot maintain a suit on it. 

No man is required to file a disclaimer 
before he has reasonably conclusive proof 
that his patent he 


after such 


much, and 


to file it 


claims too 


has a reasonable time 


proof is given to him. 
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A disclaimer is proper when a patentee 
claims more than he had a right to claim ; it 
is not proper when he claims not simply 
more than he had a right to claim, but some 
different thing; or when the specification 
and claims are not sufticiently complete and 
clear. 

In these should be 
made by a reissued patent, not by a dis- 
The difference is this: A ‘‘ dis- 
claimer” is a brief statement that some par- 


‘ases the correction 
claimer. 


ticular things claimed in the original patent 
are not inventions ; a ‘‘reissued patent ’’— 
commonly called for short—is 
another complete patent—description, claims, 
and all—which takes the place in all re- 
spects of the original patent, and runs until 
the end of the original term. Thus, if an 
original patent were granted in January, 
1890, to run until January, 1907, and a re- 
taken in 1895, that reissue 
would run only until January, 1907. 

not 


‘* reissue ”’ 


issue were out 
of the 
original patent, but is simply a corrected pat- 
ent, which takes the place of the original in 
The original patent is surren- 
dered to the Commissioner of Patents when 
the then ceases to 
exist. 

The cases, when a reissue can 


A reissue is an extension 


all respects. 
reissue is canceled and 


be taken 
are the two stated at the beginning of this 
article—viz., (1) when the original patent 
claims more than the actual invention. 
(2) when the specification and claims 
of the original are not so clear and 
complete as the law requires them to 
be. 

The statutory reasons for taking a 
reissue are, therefore, (1) to limit the 
patent down to the actual invention; 
2) to substitute a clear and complete 
description and claims of the exact 
thing invented for imperfect ones. 

For the former purpose a disclaimer 
may also be used, and a disclaimer is 
cheaper, and, perhaps, safer. For the 
latter purpose a reissue only is proper. 

In taking out a reissue, the inventor 
must address a petition to the Com- 
missioner of Patents, make a new oath 
of invention, and file a new specifica 
tion and drawings, and state under 
oath the defects in the original patent. 
The oath of invention and the oath as 
to defects united 
aftidavit. 

The law requires that the specifica- 
tion of the reissue shall not contain 
any description of a material thing 
which was not described in the origi- 
nal specification, and that claims of the 
reissue shall not claim any invention 
which was not claimed in the original patent, 
or at least those distinctly stated to be a 
part of the invention intended to be claimed. 

Our law 
of defects of description, and to the removal 
of which properly 
claimed. It does not permit a reissue to add 
any substantial thing not contained in the 
original patent, nor to have claims broader 
than the original claims. 


are in a single 


limits a reissue to the correction 


claims could not be 


A reissue which does either of these for- 
bidden things is void. 

There is, however, a certain class of re- 
issues, not expressly provided for by law, 
but allowed by the courts, which may have 
broader claims than the original patent had. 
To distinguish the two kinds, I have termed 
those described in this article ‘‘ statutory reis- 
sues,” that is, reissuesexpressly authorized by 
law, and the others ‘‘ equitable 
These latter will be discussed in 


reissues.” 
the next 
article. 


——___ qe —_—__ 
English and American Pig-iron. 
In the last trade boom we were so de 


pendent upon American custom that ques- 
tions are now being asked again as to the 
probability of an American demand to further 
develop our returning prosperity. And the 
spectacle of trade in the United States ex- 
periencing a quickening of a similar nature 
to that which is being felt throughout Eng- 
land has just recently caused the possibili- 
ties of American 
exceptional importance, 


requirements to assume 
Reasonable reflec- 
















tion will, however, show that a great Amer 
ican demand at present is not only improb- 
able, but is also undesirable. The likelihood 
that, if American inquiry 
experienced, it could only be by reason of a 
continuance of the in the 
United States, and the of a re- 


Sritain. 


is an were 
development 
occurrence 
lapse in Great It is not easy to see 
conditions it would pay 
sritish 


under what other 


America to raise her imports of 
metals, cither in a semi-finished or a com- 
pletely finished state, so far above the normal 
level as to greatly alter the course of British 
trade. Even if it were possible for a very 
large American demand to set in under con- 
ditions less unfavorable, what, situated as 
they are at present, could our manufacturers 
do with it? 


is as much work as can possibly be got 


In nearly all departments there 


through, and a large call from across the 
Atlantic,added to the present pressing require- 
ments from home and from abroad, would 
lead to an utter disorganization of business. 
There have been times when immense ship- 
ments of English pig-iron have been made 
to the United States. If we had a return of a 
shipping boom of that sort concurrently with 
the existing scarcity of English coke, how 
could we meet it” In fact, so far from Eng 
land being likely 
pigs in any large quantity this year to Amer- 
authorities who 


to export steel-making 


ica, there are not wanting 
state that they would not be surprised to 
witness a total of the 
tions of trade, and before long to see Amer- 


reversal usual condi- 
ica actually sending large quantities of pig 
iron to England.—J/ron. 


ape 


* Marking of Tron and Steel.” 


editor of Jadustries, which will explain it 
self. Wecan only say that it 
tention to credit the article properly, and 
that we are glad to make the correction: 


was our in- 


In your issue of the 23d January, page 4, 
I note you credit our contemporary, ron, 
with the suggestion as to the ‘‘ Marking of 
Iron and Steel.” This suggestion was first 
made in /ndustriées (see our leading article in 
our issue of December 20th). Under ordinary 
circumstances I should not have troubled 
you, but the suggestion made by us is now 
being considered by the Iron and Steel In- 
stitute in this country. 


>> - 
The Watervliet Arsenal Gun Lathes. 
On the first day of this month the Pond 
Machine Tool Works, of Plainfield, N. J., 
signed a contract for the building of ten 
lathes, which are to go to Watervliet Ar 
senal, West Troy, N. Y., and will be used 
in the manufacture of 8 and 10’ 
The lathes are all of 96" swing, but are not 
all of the same length. 


guns, 


Six of them are for 
boring and turning, and are 100 feet long; 
the remaining four, which are for turning 
and finishing only, being 58 feet long. 

They built) mainly 
furnished by the Government, but may be 
They 
will be triple geared, having in all twenty 


will be to designs 


slightly modified in some particulars, 


different speeds, the gears being in the ratio 
of 42 to 1 and 3800 to 1, 

The turning and boring lathes will weigh 
200,000 pounds; the others 
Thirty-seven months’ time 


complete about 
150,000 pounds, 
are allowed for the delivery of the lathes, 
with a penalty of $25 per day for delays. 
The contract price for the ten lathes is $247, 


800, which is at the rate of about 13} 
cents per pound. 
There are but about four concerns in the 


country that are prepared to do such heavy 
work, and only two of these put in regular 
bids—the Niles Tool Works and the Pond 
Works. William Sellers & Co, however, 
offered to build lathes of their own design 
and guarantee their satisfactory perform- 
ance. 

Much interest is being taken in the ap 
proaching competition for the contracts to 
build much the 
Navy Department, and the price at which 
the Watervliet contracted 
indicates that the competition is likely to be 


some heavier lathes for 


lathes have been 


sharp, and that no very high prices will 


probably be obtained, 
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Reference to our issue of June 16, 1888, in 
which is a ground plan and full description 
of the Pond shops, will show that they are 
well arranged and fitted for work of this 
character, and it is altogether probable that 
the company will be among the competitors 
for the heavier lathes referred to above. 

ape 


LETTERS FROM PRACTICAL MEN. 


Testing Lathes, 
Editor American Machinist : 

In the of Feb. 6 Mr. B. Crank 
gives.a very good way for testing the align. 
of lathes. I don’t see, however, why 
bar could foot 
In my opinion, it would be 


issue 


ment 
the 
instead of five. 
just as correct, while having the advantage 


test not be made one 


that it could be used ina small lathe that 
would not take five feet between centers. 
There is a cheaper way still, that some 


young fellows might not have heard of, 
Make a stick, say two or three times the 
length of the spindle—a broom handle will 
do very well if light—point one end off 
to fit in the live center hole. Saw the other 
off square, and smooth up with a fine file. 
Drive the stick in the spindle, start the 
lathe, not letting it go fast. Mark a 
diameter or so, by holding 


too 
circle about 4’ a 
very sharp pointed lead pencil up against 
the end of stick. Stop the lathe, and screw 
tail stock center up lightly, allowing it to 
make a slight mark on the stick. The loca- 
tion of mark and circle, as regards to each 
other, will plainly show if the spindle is true, 
or which way it ought to be moved if out of 
line. More but this will 
suflice to give an idea. Of course anything 
resembling a telegraph pole should not be 
used, but the stick should be made as light 
This might do a good turn 
some time when there is no time to make 
Mr. Crank’s test bar. 
Chicago, Hl. 


could be said, 


as possible. 


IIERMAN FERNSTROM. 
{This method will show if the spindles are 

much out of line with each other, but will 

not show if both are. out of line with the 


bed. | 


A Misunderstanding, 
Editor American Machinist : 

In your issue of Feb. 6th I notice, in your 
answer to W. 8. L., concerning the para- 
graph in Mr. Rose’s Modern Machine Shop 
Practice, that you think the quotation incor- 
rect; but by referring to the volume in ques- 
tion I find it is correct. And I also tind a 
mistake in another work by Mr. Rose, his 
Mechanical Drawing Self Taught, on page 
63, where he gets the transverse and the con- 
Now 
are we to conclude from these mistakes that 
Mr. Rose does not know what he is writing 

I think not, but rather that it is an 
I have read a considerable from Mr. 
Rose’s writings, and (if I may be permitted 
to judge) | tind him to be a very compre- 
hensive writer, especially to those who have 
not had the very best of opportunities for an 
education. 
all 
mistakes incorporated within them ? 


jugate axis of an ellipse interchanged. 


about ? 
error, 


And again, are we to lay aside 

few 
I ask 
the question, because there are those who 
argue in that way. said 
that and who is there 
that can plead ‘‘ not guilty” to the charge ? 
must expect to 


mechanical literature because of a 


It has often been 
‘*it is human to err,” 


and if such is the case we 


find mistakes in books; and they are not 
always chargeable to the author. Now, 
what is our conclusion ?—only this: that we 
must read more than one author in our 


search for information, and must always ap 
ply thought and a little common sense to our 
And no doubt the more ex- 
tended our practical experience, the better 
E. O. 8. 

misunderstands our reply to the 
We did not say that the quotation 
was incorrect, but said we assumed it to be 
We said that Mr. Rose’s statement 
Was, in our opinion, incorrect. | 


investigations. 


the result. 
[E. O. 8. 
question. 


correct, 


Interchangeable Lathe Centers, 
Machinist : 


that 


Editor American 


It seems to me ** Tool-room ” does 
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that some object to interchangeable lathe 
centers. 

I do not know of any one who thinks that 
it would be impossible, but that it would be 
impracticable. 

He says that ‘‘ because a thing is done,” it 
follows as a natural sequence that it can be 
done. 

I think that it is possible that it has not 
been well done by the use of such tools as he 
speaks of. 

I have no faith in a reamer, however well 
made or used, to straighten or round a hole. 
It improves it, but comes a long way—in 
from making it perfect. The 
usual way of testing taper holes is not cor- 
The marking is put on the plug, and 
then, after turning it in the hole, look at the 
plug to see how it fits. It might mark the 
plug well, but not the hole. The hole might 
be out of round, and in other ways out of 
truth, and not be discovered. I say that the 
idea is impracticable, for I cannot see how 
the object would warrant the expense. I 
lathes in constant use with the 
same centers for ten years. I think that 
with proper care it would be possible to 
make them last, in most shops, at least five. 
I cannot see the reason why any one should 
want to change lathe centers from one lathe 
to another. Mr. Cox seems to lay great stress 
on the good things to be gained, but it seems 
to me that the uses he puts center holes to 
are different from what I have in 
my experience seen but very few fixtures 
made to fit the center holes of engine lathes. 
Special fixtures are usually made to screw 
on the spindle in place of the face plate. 
Why doesn’t some one advocate standard 
do not 


some cases 





rect. 


have seen 


is usual. 


screw threads on lathe spifdles? I 
know of any well-regulated machine shop 
where they use their engine lathes for drill- 
ing machines. 

I do not know that it would be well to so 
design the bed of an engine lathe as to allow 
the owner to use it fora stove if he chose to. 
of interchangeable pipe 
other things which are now 


Jarno writes 
threads, and 
adopted. 

1 know that stove pipes and tin pails are 
made to standard sizes, but, like Jarno’s rail- 
road crossing incident, and ‘‘the flo-vers 
that bloom in the spring,” they have nothing 
to do with the case. There is a wide range 
of variation allowed in pipe threads, which 
the makers put to good use. I venture to 
say that, if pipe threads were made straight 
instead of tapering, that very few would fit 
well. If straight pipe threads were made 
the standard, and makers would have to con- 
form or ‘‘close up shop,” they would do so 
to an extent, but the variations and mistakes 
would make the system a nuisance. The 
only thing to be gained, that I can see, by 
the use of interchangeable lathe centers, 
would be that it might accommodate one or 
two shops who choose to keep their lathe 
centers in the tool-room, 

Ido not think that because some people 
a land of eternal 
their habitation, that it would naturally fol- 
low that all should be of the same mind. | 
think we can carry so-called tool-room im- 


choose ice and snow for 


provements too far. Suppose all lathe 
chucks, back rests, change gears, face plates, 
tail stocks, and, in fact, every movable 
thing, was kept in the tool-room? We 


might carry this kind of improvement fur 
ther—mount all the machine tools on wheels, 
like tire engines, with a scaffold attached to 
The work- 
man could get them from the tool-room for a 
check, accompanied by an order from his 
This would help to fi7/ up 


each carrying the countershafts. 


superior officer. 
the tool room, and so make the enterprising 
man in charge happy. We can carry these 
‘left-handed improvements ”’ one step more, 
Restore the original legs to each machine, and 
set them up in the tool-room. The workmen 


could go there and do their work. Now 
we have no tool-room. 
There may be a time in the far future 


(I hope I shall not live to see it) when every- 
thing will be standard and interchangeable. 
Invention will then be a capital crime.  In- 
the crime for the re- 
ward, and so get rid of their miserable exist- 


ventors would commit 


kind of houses, eat the same kind of food, 
dress the same, everything the same, life to 
a great many would be monotonous in the 
extreme. People would long for a change, 
if it was nothing better than that of death. 
Some machine shops brag of their inter- 
changeable system; everything is standard. 
It seems strange that in their shops it is quite 
common to hear the workmen ask at the tool- 
room window for the large one-inch mandrel. 
The fact is that some variation 7¢s allowed, 
not that a fair rate of perfection could not be 
reached at times, but that there are mistakes 
constantly occurring. 

A tit on a two-inch shaft is .001 small; the 
hole is large. We do not know how large, 
for we have no way of measuring it, only 
with the two-inch plug. It seems too bad to 
throw this work away, so letit go. If the 
shaft had been fitted to its place this mistake 
might not have happened. 

As long as these conditions do exist, and 
there is nothing to be gained by making lathe 
centers interchange, would it not be best to 
continue to multiply the tapers, and so com- 
pel users to fit their lauhe centers where they 
belong, and so avoid all possible mistake ? 

I beg pardon if Iam mistaken in my way 
of th nking, but it looks to me like a ‘‘ great 
sweat for nothing.” A MECHANIC. 
ee. 


Using Boiler Compounds, 
By T. T. PARKER. 


Of the boiler compounds now on the 
market, perhaps 10 per cent. are sold in 
liquid form and even of the ones sold in 
powder form it is generally expected that they 
will be dissolved for convenience in using. 
Therefore, in speaking of the feeding of 
boiler scale-removers, I shall assume they 
are in liquid form. 

To the minds of many persons directly in- 
terested in boilers using 
scale, there is something 


water containing 
mysterious in the 
operation of compounds ; I have been shown 
samples of scale 1’ thick, supposed to have 
been removed by the compound; the scale 
resembling in texture a piece of limestone. 
That it would require something extraordi- 
nary to produce such results without soften- 
ing the scale is indeed true; but people 
overlook the results of expansion and con- 


traction, and give credit to a compound 
which could not do such work in itself. 


Not having put any thought on the subject, 
many engineers put in the quantity pre- 
scribed for the run, and, should the results 
be unfavorable, discard its use, adopting 
something else. They are constantly trying 
something new, and are the ready victims of 
the next drummer, if they escape the fre- 
quent visits of our mutual friend, the boiler 
maker. 

Quite often, good results are obtained in 
changing from one fluid to another, credit 
being given the latter, when the fact is that 
the work has been done by both. Notably 
is this true when changing from the use of 
oil to an alkali fluid, or vice versa. 
wonderful testimonial 
such a source. 


Many a 
could be traced to 

Assuming one has selected a proper com- 
pound, how shall it be fed? Let us look di 
rectly at the problem. The scale-making 
in 


material a given quantity of water 
is to be neutralized, so that it will not 
adhere to the iron, The compound con- 


tains material that, if present in the water, 
will do the work, assisted by a judicious use 
of the The answer is, therefore, 
the constant injection of as much as is re 


blow-off. 


quired, and no more, thus keeping the water 
in the boiler constantly impregnated with 
the compound. Say, for instance, it requires 
the injection of one per cent. of boiler fluid 
to accomplish the purpose; then the feed 
water should contain that amount of fluid, 
so that at all times the proper percentage will 
be present in the boiler. It will be better to 
connect to feed water than to feed directly 
to boiler, account of the being 
removed from the pipes. With an open ex- 
haust heater, I would prefer to introduce the 
compound after the water has left the heater, 
while with a closed heater I would, in most 


on scale 








not form the correct opinion of the reason 


ence, If every one had to live in the same 





cases, do the reverse. Ofven it will be quite 
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a question just how to do this best, and 
a small size injector may be required. But 
the price of this should not stand in the 
way of doing the feeding constantly. Like 
cylinder oil is fed to the engine, should the 
required amount of boiler fluid be introduced 
in the boiler. 

Having rigged up for such work, I should 
not expect, in a month, to find a// the old 
scale fallen down, but would expect to find 
that the forming of new scale had stopped, 
and that the old was being softened. As it 
takes time to form a heavy scale, it should 
take some time for a boiler compound alone 
to remove it. 

Many engineers introduce the compeund 
in large quantities at widely separated in- 
tervals. This is wrong, for various reasons— 
one of which is, the sudden injection of a 


large amount is liable to cause foaming, 
or it may, containing acid or alkali, be 


taken up with the steam, and act to destroy 
the oil in the cylinder. Again, should it 
take hold the scale, as the agent says it will, 
the scale may fall on the bottom sheet, and 
test the ductility of the plate by an effort at 
bagging. 

Supposing’ anything like the above does 
not occur, irregular feeding cannot be the 
best way, because, while at one time there 
may be a dangerous excess, it must soon give 
way toa constantly diminishing deficiency, 
and the scale-making again goes on. 

Assuming that one is properly feeding tbis 
compound, it may be worth while to help 
the action of the compound, or rather to re- 
move the slushy mud that is composed of 
the scale and fluid. 

Should there be any tendency to foam, a 
surface blow-off will be of value; but, if not, 
one may expect to tind most of the sediment 
in the mud drum, from whence it may be re- 
moved by systematic blowing off. But, as 
boilers are now largely being put in without 
the drums, it will be worth while in sucha 
case, to have a large blow-off pipe, say 3”, 
and the valve should be some feet from the 
boiler, thus allowing for the mud to settle in 
the pipe. 

Blowing off should be the first thing in 
the morning, and before firing up, because 
then there is no circulation. Frequent ex- 
amination of the boiler will be necessary to 
remove any sediment that may be resting on 
the bottom sheets. 

While I do not believe the use of com- 
pounds is the best way to handle the scale, 
yet I have found the above the best way 
to handle compounds, and in this manner 
have got excellent results. As clean iron is 
desirable in a boiler, in order to transmit 
heat freely, so is clean water necessary, in 
order to quickly, quietly, and freely make 
steam ; and, therefore, no scale-making ma- 
terial should be allowed to enter the boiler. 
After all, compounds are but a big, bulky, 
awkward pound of cure, that make the 
patient very ill, and are not to be compared 
to the elegant ounce of prevention, in the 
way of a first-class purifier. Who does not, 
in other branches of mechanics, have the 
same awkward way of getting at the cure 
rather than the preventive? 


pee 





The Toggle Joint. 


The toggle joint, such asis shown in Fig. 
1, and others of modified form, are often 
used in machinery, and frequently problems 
relating to the force or pressure which a 
mechanism of this kind can exert present 
themselves. 
1, is sometimes called an elbow joint press. 
In this particular case the power P is ap- 


A toggle joint, shown in Fig. 


plied at A on the lever A (, which works 
the fixed fulcrum (C; the 
end A is depressed the link DB moves the 
block D in a horizontal direction towards G. 

The following problems now present them- 
selves: What force will the block D exert 
against the upright G? Also, What will be 
the longitudinal the link D B? 
The force which the block D can exert, also 
the stress on the link D B will depend, 
not only on the pressure P applied at 
A, but also on the angle B DH; if, for 


on and when 


stress on 


instance, a pressure of 100 pounds applied 
at A, 


at the instant that the distance between 


the center B and the horizontal line D /H is 
equal to B H, as shown in Fig. 1, causes the 
block D to exert a force of 160 pounds in 


| 


the direction D H, then this force will be} 


increased as soon as the distance 
creased. From the foregoing we conclude 
that, before we can find the force exerted by 
the block D, we must know or establish the 
angle BD H, or, in other words, we must 
know the exact position of the link D B. 
Hence our problem is as follows: What 
pressure will the block D exert in the direc- 


tion H D, at the instant that the link 
2 B occupies the position as shown in 
Fig. 1? 

Problems of this kind are generally solved 


by the aid of the parallelogram of forces, 
and it may here be stated that there is no 
principle in the whole range of mechanical 
science which is more important than the 
principle of the parallelogram of forces. 
But to understand this principle we must 
know how to represent a force by a straight 
line. Hence a few preliminary 


B H is de-| 





remarks | 
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ing the force. Thus the force P,, in Fig. 1, 
acts downwards; if now #B, d, in Fig. 2, 
represents this foree, we imust attach the 
arrow to indicate that it is acting down- 
wards, 

Hence the line B, d drawn parallel to 
action of the force P,, the former contain- 
ing as many units of length as the latter 
contains pounds, with an arrow attached to 
the line B, d, fully represents the force P,. 

The principle, which is called the paral- 
lelogram of forces, may be stated as fol- 
lows: 

If two forces acting ona point be repre- 
sented in magnitude and direction by the 
adjacent sides of a parallelogram, then the 
resultant of the two will repre- 
sented in magnitude and direction by that 


forces be 
diagonal of the parallelogram which passes 
through the point. 

The resultant of two given forces acting 
upon a point is that which 
would exactly replace them and _ produce 
the same effect on the point acted upon as 


single force 


; é ‘ . 
may give to some of our readers a clearer | the combined effect of the given forces. 


conception of that which is to follow. 


P, 
| 






















To show how the parallelogram of forces 
is applied, let the lines D, B, 
Be 
and direction two given forces, acting 
on the point B,,; it is required to tind 


and 
C, (Fig. 2) represent in magnitude 


the resultant of these two forces. 
Through the extremity )), of the line 
which represents one of the given 


forces, draw a line )), d parallel to 
B, Cy; again, through the extremity 
(’, of the line which represents the 
other given force, draw a line (, d 
parallel to D, B,, meeting ), d inthe 
point d; draw the diagonal B, d. 
This will be the required resultant; 
or, we may say, the line /, d represents 
in magnitude and direction that force 








Fig. 1 
THE TOGGLE JOINT. 


A given force may be fully represented by 
a straight line; if the three following condi- 
tions are complied with. 

Ist. Magnitude. The straight line must 
contain as many units of length asthe given 
force units of weight. 
Any convenient scale of equal parts may be 
employed, though a decimally divided scale 
is the most convenient. Thus, in Fig. 2, the 
line 4, d may be made to represent a given 


contains force or 


force. If this force is equal to 5 pounds, 
and we adopt 4 of an inch to represent one 
pound, then the line must be made 2 of an 
inch long to represent 5 pounds; or, if 4 of 
an inch is to represent 10 pounds, and the 
given force is 60 pounds, then the length of 
the line B, d must be equal to4 * §? = fof 
an inch. 

2nd. Location. 
force must either be parallel to or coincide 
with the line of action of the force. Thus, 
if the line B, d,in Fig. 2, represents the 
force P, (Fig. 1), then By d must be drawn 
parallel to the direction in which the force 
P,, acts. 

3d. The of a the 
direction in which it tends to move the body 
affected, and must always be indicated in 


The line representing the 


Sense. sense force is 


some way. The usual practice is to indicate 





it by an arrow attached to the line represent 








which by itself will have the same effect on 
the point B, as the combined effect of the 
two Sut it must be remarked 
line 2, d represents the 
resultant of the given forces D, By, and B, 
(’,, the arrow on the line 2, d should point 
towards By, Fig. 1. 
The have 
is that we believe it will show plainer the 


civen forces. 
here that, when the 


and not as shown in 


reason for showing it as we done 
conditions of the original problem. 

The finding a 
single force whose effect is equivalent to 


foregoing operation of 
that of two or more given forces, is called the 
composition of forces. 

When the operation is reversed, it is called 
the resolution of forces; it is the operation 
of finding two or more forces whose united 
effect is equivalent to that of a given force. 
These forces are called components of the 
given force. Letus take an example. Sup 
pose in Fig. 1 we have a pressure P,, equal 100 
pounds acting in a vertical direction applied 


| directly to the center B; it is required to find 


the magnitude of the forces acting in the 
direction D Band B C. 

Draw the line B, d (Fig. 2) parallel to the 
direction of the pressure P, in Fig. 1; as 
suming that each inch to represent 10 
pounds of the pressure, we must make the 
line B, d 10 inches long. Through the ex 
tremity 4, draw lines ), B, 


is 





jand & Care of unequal length ; 
and #, CU,, the! of change of the force &, 





~ 
4 


former parallel to D B, and the latter paral 
lel to B C, in Fig. 1. Through the ex- 
tremity d, draw the lines D, d and C, d, the 
tirst parallel to B, C,, and the second paral- 
lel to D, B,, and thus complete the parallel 
ogram of forces. Now, the length of the 
lines D, B, and B, Cy, represent the magni- 
tude of the required forces, or the com- 
ponents of the force B, d; and if these lines 
are 10 inches long, then each line will also 
represent a force of 100 pounds. 

Now, let us proceed one step further. 
Let the sides D, B, and B, Cy, of the paral- 
lelogram represent the center lines ) B and 
BC in Fig. 1, and let the diagonal B, d 
represent a pressure of 100 pounds applied 
on the center B; it is required to find the 
force exerted by the block J in the direction 
D H, and also the longitudinal stress on the 
link D B. Through the point D, (Fig. 2) 
draw a line D,e perpendicular to B, d, 
also through the point (, draw another line 
(, e perpendicular to 2B, d. In this partic- 
ular case the lines J), ¢ and C, e form one 
horizontal line, and of course must bisect the 
diagonal B, d. The line D), ¢ represents in 
magnitude and the direction the force ex- 
erted by the block D, and the line (, ¢ repre- 
sents in magnitude the horizontal pressure on 
the fulerum (; the downward pressure on 
the fulcrum (’ is represented by the line B, e, 
this same line also represents the downward 
pressure on the block )),; the sum of these 
downward pressures must be equal to the 
pressure P,, and indecd this is plainly shown 
in our diagram, Fig. 2, because 2, ¢ is equal 
to one-half of B, d, which we have made 
equal to the pressure P,. The line Dy By 
represents, as we have already seen, the stress 
on the link ) 2B; and the line By, (Cy repre- 
sents the shearing stress on the pin (. If we 
now wish to find the numerical value of the 
magnitude of these several forees, we must 
measure the lines with the same scale as was 


used for laying off the line B, d@; thus, for 
instance, if we find that the line D, By, 
measures 10 inches, and remembering that 
every inch represents 10 pounds, then this 


line will represent a force, whose magnitude 
is equal to 10 x 10 = 100 pounds. If the line 
D), By, measures 10 inches, we shall find that 
the line ), e measures 8.66 inches, hence this 
line represents a force of 8.66 x 10 86.6 
pounds. The line /, e will represent a force 
of 5 & 10 = 50 pounds. 

If we change the angle BD //, we also 
change the forces ) Band PD) //, which must 
then be found in precisely the same way as 
the foregoing. 

Now, assume that, instead of applying the 
pressure at B (Fig. 1), we apply it at A ; let 
this pressure ? be 100 pounds, acting in a 
direction perpendicular to the center line A 
(‘of the lever; the distance from A to ( is 
16 inches. It is now required to find the 
force which the block D can exert in the 
direction D /H/ at the instant that the link 
D B occupies the position as shewn. Pro 
long the center line D B towards F’, and 
through the center C draw a line CF’ per- 


pendicular to D F. Now, let us take the 
center C asan axis of moments, /’ C will 
then be the lever arm of the force D = Q, 


and considering P? and @ to be in equili- 


brium, we have PX A C=Qx F'C, con 
; xX AC ss 
sequently @ PO (1) Suppose we find 


by measurement that B D is 10 inches, and 
BHI 5 inches long, then /'C will be 8.6 
inches long. Substituting for the symbols 
their values in equation 1, we have @Q 
100 « 16 

8.6 
tudinal stress on the link ) 2B. Through the 
center 2 draw the vertical line B //, ana 
through ) draw the horizontal line D //, 
meeting B//in//. Now, D // represents the 
force exerted by the block JY in a horizontal 
direction, and since this force is as much less 
than @ as the length of D) // is less than D 
Dil 

x) 

0 : iia 
erted by the block PD; and since /)) /T is 8.6 


159.99 


186.04 pounds, which is the longi 


B, we have horizontal force ex 


; 8.6 - 
inches long, we have < 186.04 


10 


pounds. Prof. W. G. Peck, in his Elements 


of Mechanics, gives the following demon 
stration : 
’ — AC 
PxXA ¢ Qx FC or Q Px aie 


If we draw B // perpendicular to D R we 
shall have, 


Dil 
cos BD . 
eae DB’ 
but we have, for the component /, 
Di 
t Q cos BOD II x 
) BDI f DB 


Substituting for Y its value, and reducing, 


R AC DHA 
P~FC"DB 
From the above demonstration we bave, 
Cx DH 
R v7y > * P (2) 
PrOCoOx< DB 


Substituting for the symbols their values, 
we have, 
R 16 > 8.6 : 
8.6 « 10 
tically the same as before. In another issue 
we shall examine the results, when the ) B 
also the rate 


100 160 pounds, prac- 
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“National” Building and Loan 
Associations. 


It may be expected almost as a matter of 
course that, when any particular line of busi- 
ness is so conducted as to merit the especial 
confidence of the people, it will no sooner 
gain that confidence than some attempt will 
be made to use its good name for the pur- 
pose of advancing some scheme which, to 
the superficial observer, may resemble very 
closely the original, and yet really possess 
vital points of difference. This has turned 
out to be the case with building and loan 
The principal feature tend- 
safety in the conduct of such 
associations the fact that their opera- 
tions are confined to a particular locality, 
which is familiar to every menber, so that 
no officer can be elected who is not well 
known to at least a majority of them, and 
no transaction of any kind can be carried on 
by the association without giving all the 
members the fullest opportunity for investi- 
gating it. Moreover it is customary for all 
the officers except the secretary serve 
without compensation, aud thus the business, 
while it has the advantage, usually, of ex- 
cellent business management by men directly 
in the success of the association, 


associations, 
ing to secure 


is 


to 


interested 
and who are best acquainted with the pecu- 
liar local conditions, its business is carried on 
at the minimum expense. 


The so-called ‘‘ national” associations, 
whose operations extend over the whole 
country are necessarily without these feat 


ures, which are the principal assurances of 
a safe and straightforward business. 

The result of conducting a business of 
that nature without these features is seen in 
the case of the American Building and Loan 
Association, whose headquarters are at Min- 
neapolis, and whose membership is scattered 
over nearly or quite every State north of the 
The Public Examiner of Min- 
nesota finds that it has cost the association 
$300,000 to conduct a business of $1,200,000 
two years, which is just 25 per cent. for the 
and at the end of the 
two years, instead of showing a gain for the 


’ 


Ohio river. 


expense of operation; 


stockholders, the books actually show a 
deficiency of $74,718.28, or nearly 6 per 
cent. of the entire amount received. The 


ofticer referred to has recommended that the 
Attorney General order the concern to wind 
up its affairs, and quit business, which will 
probably be done, and the sooner the better. 
The association was able in many instances to 
take advantage of State laws passed in the in- 
terest of local associations, and a special effort 
seems to have been made to secure, as mem- 
bers of each local board, men of prominence 
in the given locality. It is said that special 
inducements were held such men. 
If this is true, it is to be hoped that promi 
nent men who have allowed their 
be used to help out the scheme, in considera 


out to 


names to 


tien of special terms more advantageous than 
those offered to members who were 
be may 
held responsible for at least a 
falling 


poorer 


intended to influenced thereby, in 


some way be 
loss 


part of the upon those poorer 


members. 


It is not unlikely that laws may now be 
passed most States which prevent the so- 
called ‘‘ national” associations from doing 


business outside of the State where organ- 
but in the meantime 
investments of this 
which have un- 


ized, we advise our 
readers to contine their 
kind to local 


doubtedly done in the past, and are yet doing 


associations, 


immeasurable good. 


CE 
Practice. 

It is said that practice makes perfect, and, 
in the main, this is undoubtedly true; but 
we think there are exceptions to the rule, a 
fact which we have known people to over- 
look. 

For instance: <A short time ago we heard 


a mechanic lamenting the fact that his hand- 
writing, which had formerly been very good, 
had been ruined by use of the 
pen, new 
which 

writing 


continuous 
by position 
which much 


in which 


made necessary a 


had 


was 


he assumed, in 


required—a_ case 


On the other hand, about 
the 


congratulating 


it happened that 
heard another mechanic 
himself upon the improve- 
ment in his hand-writing, caused by the fact 
that, having accepted a position requiring 
much writing, he had been 
tunity to practice and improve—a case in 
which the old saying is borne out, and which 
seems at first to be entirely inconsistent with 
the other. 

The difference was undoubtedly in the 
kind of practice—one man taking no pains 
to form good habits of penmanship, while 
the other did take such pains. 


same time we 


given an oppor- 


It is much the same in working at the 
machinist’s, blacksmith’s, moulder’s or other 


trades. Practice in these may make perfect, 
or it may make imperfect, depending upon 
the kind of practice. We have all seen 
workmen who seemed careless, slovenly and 
indifferent when at work, and who seemed 
to know less and less, and turn out meaner 
and poorer work the longer they lived. 
Practice seems never to make such men any- 
where near perfect, but, on the contrary, 
each succeeding job seems worse than the 
last. 
Yet it often happens that such men are the 
very ones who put the most implicit faith in 
the old saying that practice makes perfect, 
and, when anyone seems to doubt the per- 
fection of their work, or the superiority 
their knowledge, they point to their years of 
experience and practice, evidently seeming 
to think there is nothing more that can be 
said on the subject. When another, with 
perhaps half the experience and practice, 
but that of the right kind, is preferred over 
them, they are very apt to think that an in- 
justice has been done them. 

As with individuals so it is with shops. 
A shop may become better or worse as it 
grows older and gains experience, depend- 


ing upon the kind of management it may 
have. 


We have all seen shops which seemed to 
from the first day they 
started, while we have seen others that con- 
tinually improved. An equal number of 
years would give each kind of shop the same 
amount of experience, but the experience is 
of a totally different character—the 
tending constantly to develop towards per- 
fection, the other takes the opposite 
direction. 

Practice of the right kind, and that which 
is continually improved upon, make 
other kind one 
claim 
by 


deteriorate were 


one 


while 


does 

and no 
attainments 
greater practice, 
without that that practice 
been of the right kind. Practice in see- 
how poorly a thing can be done does 
make perfect and is not to be boasted of. 


no does, 


superiority of 


perfect; 
should 
simply 


reason of 


being sure 
has 
ing 
not 
——_—_~eq@>e—___—_——_ 


Literary Notes. 


Volume If. Com 
Illustrated. 


PRACTICAL BLACKSMITHING. 
piled and edited by M. T 
Published by M. T. Richardson, N. Y. 
We have this book will 

well received as the first volume was. 


Richardson. 
no doubt be as 
There 
is room for a work of this kind, and the mat 
ter has been contributed by practical men— 
men who write from experience rather than 
theory. Mr. Richardson is doing good work 
in adding to the available literature of black- 
smithing. The book sells for one dollar. 
THE STEAM ENGINE AND 
Their Origin and Progressive Development. In 
cluding the recent examples of Steam and 
Gas Motors; together with the Indicator, its Prin 
ciples, its Utility, and its Applieation. By William 


THE INDICATOR: 


most 


Barnet LeVan. Illustrated by 205 engravings, 
chiefly of Indicator Diagrams. Philadelphia: 
Henry Carey Baird & Co., 810 Walnut Street. 


Mr. LeVan, as is well known to many 
of our readers, is a practical engineer and me- 
chanic ; hence, might be expected, he 
treats such subjects as he discusses from 
a practical standpoint. The 
with a history of the steam engine, and gives 
a good many facts in relation to this part of 
the subject. Unfortunately, but little 
known in relation to the early use of steam, 
and it is well to treasure that little. A large 
of cards are shown, and 


as 


work begins 


is 


number indicator 





ner. These will interest the engineer in 
charge of asteam engine, and help to impress 


more fully on his mind the 
the indicator. 

Altogether, the author has prepared a book 
that will help many readers to a better 
knowledge of the use of steam, and to that 
extent is a benefactor. The book is a large 
one—of more than 450 pages, and sells for 
$4.00. 


value of using 


“* How Make Electric Batteries at 
Home,” is the title of a little book by Edward 
Trevert, published by the Rubier Publishing 
Company, Lynn, Mass. The intention of 
the author is to show amateurs, and those in- 
terested in such matters, how to make bat- 
teries at a small cost. No doubt many will 
find the book instructive. It sells for 25 
cents. 


to 


We have received Vol. 10, 1889, of The 
Locomotive, published by the Hartford Steam 
Boiler Inspection and Insurance Company. 
This comprises the numbers of that publica- 
tion for one year, neatly bound, and indexed 
conveniently for reference. It is needless to 
say that it contains a good deal of useful in- 
formation. Every engineer should have a 
copy. We believe it sells for one dollar. 


(UES sties _AND) 





SERS 


Under this head u we » propose to answer questions sent 
Ws, pertaining to our specialty, correctly and according 
0 common-sense methods. 

Every question, to insure any. attention, must invari 
bly be accompanied by the writer’s name and address. 
t so requested, neither nam., correct initials nor loca 
ion will be published. 








(67) J. B. W., New York, writes: I have 
a number of drawings, 24x1444 inches; they are 
rolled up, and when! want to use them they tear. 
I wish you would advise me how to preserve them, 
and how much it will cost. A.—Mount them on 
cloth; if you cannot do it, probably the best person 
to take them to will be a bookbinder; he will also 
give the price. After they have been mounted do 
not roll them up, but keep them in a portfolio. 


(68) W. E. F., West Medway, Mass., 
writes: Please inform meif I can lift water with 
an ordinary suction pump through a height of 24 
feet; the pipe consists of two vertical branches, 
each 12 feet long: one of these is attached to one 
end of a horizontal pipe, the other to the opposite 
end of the same pipe. A.—You do not state the 
diameter of the pipe, neither the amount of water 
to be lifted. If the pipe is not less than one inch in 
diameter, you can draw water through it slowly. 


(69) W. H. L., Augusta, Ga., writes: I 
desire to change the form of packing in a hydraulic 
press, or use the old one and the new form togeth 


er. TodosoTshall have to bolt a ring to the eyl- 
inder having arecess for the new packing. The 


ring is 5% inches deep, 20 inches outside diameter, 
and 10 inches inside diameter. Is it practical to 
bolt this ring to the cylinder with steel bolts? A.— 
Yes, providing you use mild steel; we would prefer 


iron bolts. 2 How many bolts will it require ¥ 
What should be the diameter of the bolts? And 
how far should they be tapped into the metal? 


A.—Eight bolts, %& 
inches into the 


inch diameter, tapped about 1% 
metal. 


(70) Apprentice, Brooklyn, N. Y., asks: 
1, How are blue prints made? Can more than one 
print be made from a drawing? 4.—Blue prints are 


generally made from tracings. You can make any 


number of blue prints from one tracing. The 
method for making blue prints is = in 
answer to Question 449, in our issue of Nov. 5, 1887. 


2. How can I find the terminal steam pressure on a 
piston? The initial pressure is 60 pounds; 
cuts off at 94 of the stroke; diameter of cylinder, 
17 inches; stroke, 34inches. A.—Multiply the initial 
steam pressure per square inch by the fractional 
part of the struke at which the steam is cut off; the 
product will be the terminal pressure. Thus 60 x 24=40 
pounds terminal pressure per square inch. 3. Is 
there any other rule for finding the horse-power of a 
boiler besides that of allowing 15 square feet of heat- 
ing surface per horse-power? A.—Yes; sometimes 
the horse-power of a boiler is rated by the amount 
of water it can evaporate per hour. 34% pounds of 
water evaporated from and at 22 degrees Fahr. 
considered to be one horse-power. 

(71) M. P., Buffalo, N. Y., writes: 
about to build a vertical conveyor to lift 
pounds through a height of 36 inches; the constant 
load will be 284 pounds We can make the 
sprocket wheels and driven pulley 4inches diam- 
eter, and driving pulley 24 inches. Or ean 
obtain the same result by making the sprocket 
wheels and driven pulley 14inches diameter, and 
the driving pulley.28 inches diameter. Please inform 


valve 


is 


We 


are 568 


we 
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practice seemed to have made imperfect. 


their peculiarities explained in a plain man- 


me which of the two methods is the best one? A.— 











Fesrvary 20, 1890] 


AMERICAN 








We should adopt the second method, because the 
sprocket wheels are larger than in the first method. 
The result in the two methods will not be exactly 
the same as you state. In the first method the chain 
will travel through a distance of 75.36 inches for 
revolution of the driving pulley. In the 
second method the chain will travel through a 
distance of 87.96 inches for one revolution of the 
driving pulley. The third method which you men- 
tion may be suitable, but we prefer the second. 
2. How much power will it take torun the conveyor, 
including friction? A.—Impossible to say unless 
we know the speed at which it is run, and know 
more about the details of construction. 

(72) J. B. W., New York, writes: Please 
advise me as to the best way to proceed for obtain- 
ing a patent. Ido not wishto give any informa- 
tion in regard to its construction or its use. A.— 
We see no other way than to give the whole matter 
to a reliable patent solicitor. 2. How much water 


one 


é 


will a tank 7 feet long, 6 feet 10 inches diameter, 
hold? .4.—Multiply the length in feet by the cross- 


sectional areain square feet; the product will be 
the number of cubie feet which the tank will con- 
tain. Thus the area of 6 feet 10 inches = 36.67 
square feet; hence the tank will contain 36.67 > 
7 = 256 69 cubic feet. One cubic foot contains 7.48 
gallons, consequently the tank will hold 256.69 
1,920.04 gallons. Or, if the weight of the 
water is required, and assuming one cubic foot of 


7.48 


water to weigh 62.5 pounds, we have 256 69 62.5 = 
16,043.12 pounds, which is the weight of water in 
the tank. 3. How much water will a tank 8 feet 


long. 6 feet 6inches deep and 6 feet wide, hold? A.— 
8 x 6.5 * 6 = 312 cubic feet. The number of gal- 
lons or weight of water can be obtained in the 
same way as in the previous example. 4. What 
will be the weight of a column of water? A.— 


Multiply the number of cubic feet which it con- 
tains by the weight of one cubic foot of water: 
the product will be the weight of the column. 
What will be the weight of coal in a bunker 21 feet 


5. 


long, 7 feet deep, 5 feet widey A.—The bunker 
will contain 21 x 7 5 = 735 cubic feet. A cubic 


foot of broken coal will weigh about 50 pounds; 


hence the weight of coal in the bunker will be 
about 735 © 50 = 36.750 pounds. 
(73) F. W., Chicago, Ill., writes: Your 


answer to Question 22, in your issue of January 16, 
1890, not correct. Priming could not cause it. 
It is caused either by foaming or globules of steam 
formed under water and raising out of the water, 
some of the globules taking a path through the 


Is 


water glass. This action is quite Common in some 
locomotive and other boilers, and is not dangerous, 
although it shows that something is not quite right; 
it may be the proportions of the boiler. A.—-It 
seems to us that have read our answerina 
hurry, and somewhat carelessly. We stated that 
the probable cause of priming is that the steam 
space is too small; you say it may be the propor- 
tions of the boiler. Consequently, so far as it re- 
lates to the cause, we Now, if the steam 
space is too small, the engine, when running, will 
tend to reduce the steam pressure in the 
causing bubbles of steam to flow from all parts of 
the heating surface to the surface of the water, 
and the motion of these bubbles will be so rapid 
that large quantities of water will be carried with 
them: this action will itself in the glass. 
You prefer to call this action “foaming,” we prefer 
to eall it “priming,” which we believe is correct, 
because foaming is caused by mud or other foreign 
matter carried with the water. Lastly, you say, 
this action is not dangerous, although it shows that 
something is not quite right. Now 
that. if there is something which is not quite right 
about a boiler, there must be something wrong, 
and. if it could be impressed on those who have 
charge of boilers that anything which is wrong 
about a boiler indicates danger, we would have less 
trouble in the engine-room and fewer boiler explo- 
for changing our answer; 


you 


agree. 


boiler, 


show 


it seems to us 


sions We see no reason 


we believe it to be correct 

(74) C. M., New York, writes: Please ex- 
plain the method of ealculating the amount of 
water which a boiler 4 feet diameter. 16 feet long, 
with eighty 3-inch flues, will contain. A.—First, 
find the volume in cubic feet of the boiler without 
This volume is found by multiplying the 
of the boiler by its length. 
The cross-sectional area of the boiler is equal to 
(4)? 12.56 16 
200.96 cubic feet this volume sub 
To find this 


area of the cross 


any flues 
cross-sectional area 


£7854 square feet, and 12.56 


Second, from 
tract the volume of the steam space. 
find the 
steam space: the form of this cross 


we must first 
the 
section will be a segment 
ing that the water level is 14 inches below the top 
f the segment will 

find its area by the shortest 
rise the diameter of the 


volume 
section of 
of a circle, and, assum 


of boiler, the rise o be 14 inches, 
or 1.166 foot. We 
method: Divide 
1.166 
boiler, 


will 


the by 


291: look for this number (.291) in a 


table of areas of circular segments (given in engi- 
neer’s pocket book): of it find the 
decimal .1899; multiply this decimal by the square 
of the diameter the boiler, .1899 « 16 = 3 03, 
which is the area in square feet of the segment. 
Multiply this area by the length of the boiler, 3.08 

16 = 48.48 cubie feet. which is the volume of the 
steam space. Subtract this steam space from the 


alongside we 


total volume of the boiler, 200,96 — 48.48 152 48 
eubic feet, which would be the volume of the 
water if there had been no flues. The cross-sec 
tional area of one flue is 7.07 square inches; of 
eighty flues it will be 7.0% 80 565.6 square 

565.6 : 2 ‘ 
inches, or id 3.92 square feet; multiplying this 


62.72 cubic feet. Subtracting this from the volume 
which the water occupies without the flues, we 
have 152.48 — 62.72 = 89.76 cubic feet, which is the 


volume of water in the given boiler. One cubic 


foot contains 7.48 gallons, hence 89.76 < 7.48 = 671.4 
gallons of water in the boiler. The weight of one 
gallon of water is 8.33 pounds, hence the total 


weight of water in the boiler will be 671.4 < 8.38 = 


5,592 762 pounds. 
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world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
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Guild & Garrison, Brooklyn, N. Y., manufacture 
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2" “Only Drill Press built on 

32 | ‘Ko-rekt’ principles, 

37” even if they come from Jersey.” 

42” | Gould & Eberhardt, New Ark, N. J. 


Standard Reducing Valve, Standard Pump Press 
ure Regulators, Improved Collignon Cylinder Oil 
Pumps, Jenkins Globe and Angle Valves. Send for 
circulars. Standard Regulator Co., Buffalo, N. Y. 
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Book of mechanical movements, appliances, devices, 
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free KE. & F. N. Spon., 12 Cortlandt st... New York 
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lations from the diagram; also the principles of 
economy in operating steam engines and current 
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ton st., New York. 














An electric light plant istalked of at Montezuma, 
Ga. 


H. A. Seymour will build a wood-working factory 
at Milford, Neb. 


Mills & Earsley will build a wood-working fac 
tory at Montgomery, Ala. 
The United States Rolling Stock Co. will build 


a rolling mill at Anniston, Ala. 


Washburn Bros. will erect and 


saw-mill at Thomaston, Maine. 
W.E. Waller & Co. will establish a 
and blind factory at Junction City, Ky. 


equip a steam 


sash, door 
The Birmingham (Ala.) Bridge and Bolt Works, 
recently burned, will probably be rebuilt. 

The Birmingham (Ala.) Railway Supply Co. are 
considering a large increase of capital stock. 


N. R. Keeling, Anderson, N. C., is organizing a 
company to build an ice machine patented by 


him. 

A company has been formed to buiid and operate 
a cable railroad between Providence and Paw 
tucket, R. I. 

The Washington Foundry and Machine Works 


will establish a foundry and machine shop at Wash 
ington, Ga. 

The Augusta and Somerville Street Railroad 
Company, Augusta, Ga., will equip its line with 
electric cars. 

The South Baltimore (Md.) Car Works contem 
plate building additional shops for the manufacture 
of passenger cars. 

Brundage, Fletcher & Harrow 
factory at Bridgeport, Conn., in 

facture silk ribbons. 

The North Side Street Railway Co., Fort Worth. 
Texas, has been experimenting with electricity, and 
will return to mule power. 


are building 
which to 


a 
manu 


A stock company has been formed, to build a 
chair factory at Bryant's Pond, Maine. C. H. 
Adams will manage the business. 

The repair shops of the Huntington & Broad 


Top Mountain Railroad, at Saxton, Pa., recently de- 
stroyed by fire, will be rebuilt at once. 

A company is organized at Muncie. Ind., known 
as the Muncie Novelty and Brass Co 
tal of $100,000. 


, With a capi 
C. F. Hathaway is president. 

It is said that a party or parties, who will start a 
furniture factory at Alpena, Mich., will find 
of timber at hand, and a good home market. 


plenty 


The Wheelock Engine Company, Worcester. 
Mass., have their new shops nearly completed. 


They expect to move about the first of April. 
The George F. Blake Manufacturing Company. 

Boston, Mass., have moved into their new shop at 

Kast Cambridge. The new shop is 100x400 feet, 

Plans have been prepared for a new brass foundry 
at the Louisville and Nashville Company's machine 
shops, New Decatur, Ala., and the present iron foun 
dry will probably be enlarged. 

The Detrick & Harvey Machine Company, Balti 
more, Md., have received an order from the War 
Department for three threading and slotting ma- 
chines for use at the Watervliet Arsenal. 

J. Fred W. Harris & Co. have located 
hamton, N. Y., for the purpose of 
small lathes, milling machine 
small tools, and to build special machinery 

The H. A. White Company, of 
Leicester, Mass., has recently been incorporated. Its 
purpose is to manufacture and deal in card clothing 
and other mechanical appliances. The 
stock is $80,000. 

The A. B. Farquhar Company, York, Pa., have 
nearly completed an addition to their works, 120 
x100 feet, three stories, of brick 
filled. It will be 
department. 


oO at Bing 
manufacturing 
vises, centers, other 


Manufacturing 


capital 


The floors are all 


asbestos used as the hay-press 


The Charlotte (Mich.) Common Council has voted 
John L. 
of his erecting a brick carriage factory, with a 
capacity for 200 workmen, and have the same in 
operation by October 1. 

The Ames Shovel Works, North Easton, Mass.., 
having experimented with the use of crude oil in 
four or five furnaces, are so well satisfied with the 
results that they will equip the rest of their fur 
naces for the same fuel, 


Dolson a bonus of $5,000 in consideration 


Our readers will remember that in our issue of 


excellent trade in this mill, and that in 
business of light 
trade is very good 


his other 
etec., 
driven 


machinery, models, tools, 


indeed, he being badly 


with orders. 

Fire in the matting factory of Joseph Wild & Co.., 
Brooklyn, N. Y 
and fifty 
story 


one hundred 
The three 
The 


recently. did about 


thousand dollars damages 


structure was completely destroyed 


factory employed 150 to 175 hands 


There is water-works agitation at Mansfield, 


Tex.; Eureka Springs, Ark.; Greenville, Ga.: Clay 
City, Ky.; Elkton, Md.: Bridgeport, W. Va.:; Plains 
ville, Conn ; Loup City, Neb.; Lincoln, Neb.; Man 


hattan, Kan.: La Grande, Ore.; Hillsboro, Tex. 


New England parties have offered to establish a 
eotton factory in Aberdeen, Miss., supplying $100, 
000 if the much. The 
proposition has been accepted by the citizens, thus 


citizens will subscribe 


as 


making the capital stock of the proposed milll 
$200,000, 
The Overman Wheel Co., of Chicopee, Mass., 


will build another addition to its plant early in the 
spring. This company has purchased the Whitte 
Agricultural Tool Works in Chicopee, and 
the buildings are to be removed, to make place for 
the addition. 


more 


The Eagle Machinery Works, Bucyrus, Ohio, send 
us their annual catalogue of clay-working machin 
The cata- 
printed, and contains 
deal of information for those 
working clay. 


ery, engines and boilers, shafting, ete 
logue is well illustrated and 


a good interested in 


Rathbun & 
obtained 


Co.. of 


possession of the 


( 


Deseronto, Ont., who have 
M. D. Moore & Sons 
sash, door and blind factory, Lowville, N. Y., that 
has been idle for along time, will operate it to its 
fullest capacity. The will be the 
Sash, Door and Blind Company 


style Lowville 


Warner & Swasey, Cleveland Ohi 
busy on their regular line of 
ing machine tools, but 
for Carlton College, Northfield, Minn.. 
foot, and foot steel dome for the 
tional Observatory at Washington. 


are not only 
iron and 
are building a 16 


brass-work 
telescope 
and i 
new Na 


RNOLo 


Frazer & Chalmers, manufacturers of mining 
machinery, at Chicago, IL, will establish a branch 
manufactory near England. This com 
pany doa business of about $3,000,000 a vear, As 
they ship largely to Australia, Asia and 
Africa, itis thought best to manufacture for this 
trade in England 


London, 


Kurope, 


The Norton Tron Works, of Ashland, Ky., and the 
Kelly Nail Company, of Ironton, O., will bond their 
present plants for $50,000 each, and will unite in 
building a steel plant at Ashland, Ky , on the bank 
of the Ohio An equivalent to $100,000 has 
been obtained in donations, exemption from taxes. 
and promised rebates on freight charges, 


River. 


A new industry is about to be started at Muncie. 
Ind., to be known 
Iron Works.”’ 
commenced 


as the “*Muncie Architectural 

Work on the new buildings will be 
at There will be a building 
160x40, two stories high, for the machinery: a 
foundry 125x70, and a building 85x40, to be used as 
warehouse and shipping department A general 
line of architectural iron work will be made. and 
when in full working order employment will be 


once 


given to two hundred men. 

The showing of new corporations formed in Con 
necticut during the year 1889 is an excellent one 
for this State. hundred and new com 
panies with an aggregate net inerease of capital of 


One one 
nearly four million dollars, indicates a most satis- 
industrial And when to the 
record is added the numerous small manufacturing 
incorporated, that are destined to 
the growth of our 
cities and towns, the showing is indeed a gratify 
ing one,— The Weekly Record 
The Pond Machine Tool Co., 
Manning, Maxwell & 
street. New York, has received 


factory activity. 
enterprises, not 


become important factors in 


through its selling 
Moore, 113 Liberty 
an order from the 


agents, 


Ordnance Department of the U.S. Government for 
ten large lathes, for the work of turning, boring 
and finishing guns of & to 12-inches caliber. The 
contract amounts to $247,800. The time of delivery 
extends cvera period of about three years, which 
enables the company to take care of its. re gular 
work promptly, and does not materially reduce 
the production of its shops for regular railroad 


and machine shop trade 


A Baltimore dispatch says 


\ 


press year agoa 
prominent official of the Pennsylvania Steel Works 
at Sparrow Point, predicted that that company 


would ultimately include in its business the casting 


of heavy guns and building of steel steamships, 
sefore these two great industries could be added, a 
Bessemer and rail mill for the conversion of the 
iron product into steel was necessary The eree 
tion of this was Commenced some months ago and 


now plans are being made that will result in the in 
troduction of a plant by which the Pennsylvania 
Steel Company will be enabled in the near future 


to build the largest steel and iron steamships 
Mr. Luther F. Bent, the president of the company, 
and F. W. Wood, general manager. are devoting 


their whole attention to the plans at Steelton, Pa 
Colonel Franklin, superintendent at Sparrow Point. 


said last night that the company would confine 
itself at first to building coastwise steamships, as 
the laws of the United States prohibited them 


from being built ina foreign country ; but after a 
while Sparrow Point would enter into competi 





June 20, 1889, 


for the trade 


we illustrated a hollow mill, made 


by Ernest F. Robbins, Needham, 








area by the length of the flues we have 3.92 x 16 = 


Astor Place, New York 


Mass, Mr. Robbins informs_us that he bas had an 





tion with the great firms on the 
Clyde. He thought it possible for steamships to be 


turned out as cheaply in this country as abroad. 


shipbuilding 
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Machinists’ Supplies and Iron. 
New York, Feb. 15, 
Iron—American Pig.—The majority of consumers 
are receiving sufficient supplies from contract de- 
liveries and there is comparatively little new busi 
ness; what there is being confined to small consum- 
ers who buy only for current demands. A few 
standard brands are still quoted at full prices, but 
the general tone of the market is easier and conces 
sions are readily obtained upon most brands. We 
quote standard brands 1 X Foundry, $19.50 to 
$20; No. 2. $18.! 50 to $19; Grey Forge, $17.50 to $18. 
Scotch Pig.—The local demand continues light, 


1890. 


and it seems unlikely that Scotch pig will ever 
—s be extensively used in this country. The 


Glasgow market is unsettled and easy. 


* WANTED # 


“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line Jor each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 











Foreman boiler maker would like to make a 
change. 25 y'’rsexp. Haverefs. F. B., Am. MAcu. 
Wanted—Position by mech. draftsman. Can give 
refs. Salary moderate. P.O. Box 1141,New London,Ct. 
_A mechanical draftsman and designer with prac- 
tical exp. wants position. Box 88 Am. MACHINIST. 
Wanted—Competent draftsman and designer on 
machine tool work. State fully, age, experience, and 
wages required, to Box 82, AMERICAN MACHINIST. 
Wanted —A thorough machinist as gen’] foreman 
and inspector. Must speak German. Name age, 
exp., and pay wanted. Box 87, Am. MACHINIST. 
Mechanical draftsman, thoroughly competent in 
machine and engine designing. desires position in 
vicinity of New York. Box 86, AM. MACHINIST. 
Wanted—One ass’t draftsman and one pattern 
maker to work on fine machinery. Young men 
preferred. Address Elgin Nat'l Watch Co, Elgin, 
Ill., giving reference, age and past experience. 
Wanted—Foreman for core-room in malleable iron 
foundry. Must be competent to take charge, and 
fully understand making cores. Address, stating 
wages wanted, experience and refs., D., AM. Macu. 
Wanted —A permanent position as sup’t,ass‘t sup’t 
or head draftsman. by an energetic young man who 
held such office before. Great exprerience; the best 
scientific training. “‘Steady,’’ Am. MACHINIST. 
A good organizer, economical, energetic manager, 
thorough machinist and pattern maker, good drafts 


man, designer and office man, wants engagement. 
Gilt-edge refs. Moderate compensation. Box &3, 


AMERICAN MACHINIST 

Wanted—Five tool makers, men accustomed to 
work in small work and from drawings; also four 
model makers. Steady employment and good pay. 


Crrrespondence — solicited. The National Cash 
Register Co , Dayton, Ohio. 

Wanted—A position as superintendent of mal- 
leable iron works. 12 years years’ experience; well 


kinds of iron, 


nouns’ with air furnace and all 
Best of refer- 


and the business in all its branches. 
ences. Address Box 84, AMERICAN MACHINIST. 

Wanted —A first-class and capable foreman to 
take charge of our wrench and hardware specialty 
department Must have good mechanical and 
executive ability. Address, with full particulars, 
Capitol Mfg. Co., Chicago, Il. 

A thoroughly practical man wants position as 
traveling salesman or braneh manager for some Ist 
class manufacturer of machine tools or gen’| mach’y, 
10 years’ exp. thoroughly posted, and can sell goods, 
contract and construct. “‘Salesman,’’ Am. MAcn. 

Correspondent and salesman wanted by a large 
manufacturing company near New York City. A 
gentleman of education, and of good mechanical 
and commercial experience, to conduct correspond 
ence relating to engineering and other products. 
Address, stating age, experience, references, and 
salary required, Box 85, AMERICAN MACHINIST. 

Salesmen can add to their incomes by selling our 
goods on commission. Commissions to one sales 
man, who devoted only one hour daily to our goods, 
averaged twenty-five dollars per month for the 
past three months. Our goods have been on the 
market for twenty-one years, are well known, and 
are first-class in every respect. Address Box 72, 
AMERICAN MACHINIST. 








ote MISCELLANEOUS ow ANTS 54 
Advertisements will be inserted under this head a 
85 cents per line, each insertion. 
Che ap 2d h’ d I athes & Drills. Ss. M. York, Cley ‘d, oO. 
Graduating Machines, <A. T. 
Just out; aluminum-steel hack-saws, 





Koopman, Chicago, 
hard but 


not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 
Light and fine machinery to order ; Foot L athe 


Catalogue for stamp. E. 0. Chase, ae irk, 

Turned and Highly Polished Iron and Steel ote aft 
ing a specialty. Merwin McKaig, Cumberland, Md 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

Wanted—48” Pratt & Whitney Gear Cutter. Ad 
dress, with particulars, Box 80, AM. MACHINIST, 

Castings of every description and machinery built 

Address Cedar Point Foundry, Port Henry, N. Y 

For Sale—One heavy Hewes & Phillips Planer, 
32/'x82’/x8 ft.. in good order and repair. Address 
Capitol Mfg. Co., Chicago, Il 

Engineers wanted to send their addresses and re 
ceive free a2 cent book, * Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa 

Simonsen-Walter Mfg. Co., Jefferson City, Mo., 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade. 


WwW onted—ifo buy second-hand lathes, planers and 
shapers of all sizes; 
Fosdick & Plucker, 6th and Culvert Streets, 


order. 
Cincinnati, O. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. 
Pittsburgh 


cular to 
Pittsburgh, Pa. 


Wanted—Two lathes about 3 ft. 
swing, with two clutches on countershaft, 
cone for 3 in. belt. 


able tool rest. 
with short bed, 


Address Capitol Mfg. Co.. 
A Brown & Sharpe No. 2 Tapping 
originally 
Tail 
verses automatically, 
Dresses taps 
Neverslip Horseshoe 


For Sale—New. 
Machine, 
and never used, 
speed. 


Mass 


AMER ICAN 





must be cheap and in good 


Send postal for cir 
Boiler Scale Resolvent Co., 


6 in. bed, 13 in. 
ad just- 
One engine lathe 
and hollow spindle. 
Chicago, Il. 


swing, 


purchased as a spare machine, 
rest is adjustable. Tap re- 
and is backed out at quick 
up to 3-4”. Inquire of the 
Co., 36 India Wharf, Boston, 


a re 
“GOW aearo, 
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THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 


St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 








BRADLEY 
HAMMERS 
FORGES. 


The BEST Gy MMERSin - WwoRLD 
UN BY BEL" 


Over 1500 In Use. 
Three Styles, 151b. to 500 Ib. Heads. 
Our FORGES heat irons fast enough to keep 


Hammers and men fully employed. 
Send for Catalogue and Prices, 


BRADLEY & COMPANY, Syracuse, N. Y. 
63 Murray St., NBWYOBK. 98 Sudbury Gt., BOSTON, 


AND 





64 & 66 SO. CLINTON ST., 
CHICAGO, ILS. 


SHEET 


Of various qualities and all gauges, for Knives, Saws, Scissors, Springs, &c. 


CRESCENT STEEL CO., 


136 FIRST AVENUE, 
PITTSBURGH, PA. 


enema NEE 


STEEL. 


480 PEARL STREET, 
NEW YORK, N. Y. 








Saws. 
on trial. 


Improved Screw Cutting LATH ES 
Foot and Power 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


CINCINNATI, O. 
MONTGOMEBY & CO., 105 Fulton St., New York, Gen'l Agents, 


Lathes 











he Indicator and the 
a Sibley College, Cornell C nive Ag 


&vo clot 


LOCOMOTIVE: “ENGINE RUNNING AND MANAGEMENT. 


tise on the Locomotives £ng 


abe ance in running 
and dispatch. 


ings 


NEW 


Also, directions regarding the care, manage 

ment, and repairs of Locomotives and all their conne etions, 

By Angus Sinclair, M 

New edition with additions (1899). 12mo, cloth, $2.00, 
Sent postpaid on reecipt cf Price 


JNO. WILEY & SONS, NEW YORK. 


BOOKS. 
HANDBOOK OF ENGINE AND BOILER TRIALS, And the use of 
Bra By Ht. Thurston, Director 
. tully illustrated 
$5.00. 
A practi 
rines, showing their per 
gv different kinds of trains with economy Send for Circular 


TOBIN 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled, sheets and ’ cocgua 
ngot metal 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 





Dilustrated by numerous engrav- 





SEND FOR CATALOGUE. 


ESTER MACHINE SCREW CO. 






Manufacturers of Set, Cs ap & 
Machine Screws, Studs, ete. 








Seneca Falls Mfg. Co 


., 687 Water St., Seneca Falls, N. Y 







TTT 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A.J. WILKINSON & €0., 


Box 3600. 


MASS. 


Fete uD MINT MMT if 
PUOGaR DEAD CUETO COERCED 


CTR * 





MANUFACTORY, 
SHEFFIELD, | 
BNGLAND. 













Scroll Saws, 

Circular 
Saws, Lathe 
Mortisers. 


Catalogue 
Free 
of all our 
Machinery. 





BEST 





PATENTS 


TOOL 


THOMAS P. SIMPSON, Washington, Cold Medal, Paris, 1889. 


D.C No atty’s fee until Patent ob- 


“portg Andmosg 


WILLIAM JESSOP & SONS, L’D. 


Chief American Office, 
91 JOHN ST., NEW YORK, 


JESSOP S 


STEEL 





Y90}$ UT 198)§ 


Siepi) uoTesodum] 





tained. Write for Inventor’s Guide. 








Iron Planers from 
16" to 36” wide by 
any length. 


HC. PEASE & (0, 


Worcester, Mass. 








95 Fifth 
offer 


Lots of 
Lots of 


pre WeSS, 








Avuwavon, 52 P22 om 


THE PITTSBURGH REDUCTION COMPANY, 
Avenue, 
commercially 
following rates at Pittsburgh, Pa.: 

Lots of 1,000 Ibs. 
500 Ibs. 
100 lbs. 


to the best metal manufactured by any other 


Prices on sheets, 


given upon application. 











Pittsburgh, Pa., U. S. A., 
pure aluminum at the 


Pease lron Planers, 


Following sizes carried in stock : 
20 in., 22 in., 24 in., 26 in. & go in, 









Table 





Full 





















































Fine PUMP = 


< 
is (De, ¥ 
. ¥ 
* Feco © 


ACHINERY 


MPROVED 
PUMPING 














of Work 


93 Liberty St., | 113 Federal St., 


NEW YORK. 


For Send 
Every 


Class 


me 


wvweeesca CATALOGUE. 





Last 
For 
Months. 





BOSTON. 


ate 


use 

















tion. 


and over.......$2.00 @ tb HIiLi, CLARKE & Co., 
and over...., » 2.25% Ib 156 OLIVER ST., - BOSTON, MASS. 
and over.. 2.50 # Tb 

Metal guaranteed to be equal in quality One NOTICE. 


: A The Loose Pulley 
wire, tubes or castings Lubricating Device 
S p oon here illustrated is 

# patented, 


T. BR. 
Almond, 


85 
Washington 
Street, 


Brooklyn, 


N. Y. 


is prepared to grant 
Licenses « 


nm moder 


terms for the 
this 


inven 


adapted to axle 
teed not to slip. 
styles. 


THE MIDDLETOWN (OHIO) MACHINE CO. 








as c.** 


This style is made from 1 in, to 8 in. or larger. 


CLASS 

Specially 

and roll turning, and Boring Bars. Guaran 

Write for catalogue showing the different 
MANUFACTURED BY 





IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For StEspy EVERY DAY AND ALL NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & C0., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 








BETTS MACHINE CoO., 


WILMINGTON, DEL. 














MACHINE TOOt 


Te raters tae eee 
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REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL boa. 








> 














CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


S TEE 





ESTABLISHED 1859. 


HOWE, BROWN &CO., L’t’d, Mfrs., Pittsburgh 


127 Oliver St., Boston. 


BRANCH OFFICES: (2 Cliff St., New York. 


, Pa. 


228 Lake St., Chicago. 





= - 
on 8 !2°:2@ LEE COE a ——) 

e 3 INCH. PRICE, PRICE. 
= a” =o - 34 .. $0.60 s ry $1.35 
(_) ‘ = WOWLSON_FL —— = Ss 2 %% 70 11... %& 1.45 

we 3. 1 70 12 3 1.60 
= @ = ag 4 114 80 13 31 1.80 
f— — = ~~ = >a 5 1%4 SO 14 4 2.10 
> uaa a ee ESe 6..-.196 ‘9 15... 4% 2.75 
. Ce 9 Ilo Os) 16 5 3.25 
= 6 sa aaa aes iat Tomson ——— oe BE 8& 134 1.10 17....5% 1.00 
i on ‘ > . 
© a, St 9 2 1.20 1s 6 5.00 
co =z a 1 Set to2in. 7.80 Full Set. 31.10 
ed Cc. W. LeCOUNT, South Norwalk, Conn. 
«> | oS CTA Ma = 2 : 
Sreret-sand > 
a | So 
| arma cc 
same sere a. 









Dean Bros yleam Pu mp Works 


“ — INDIANAPOLIS ND. \— 
Ps A SINGLE & DUPLEX Pumps. 
) ORIZONTAL AND VERTICAL PUMP 
Best Design aetna cia 
PRICES ReDuceD ~— Send for CATALOGUE. 





FOR IMMEDIATE DELIVERY. 


16-20, 20 & 24 Inch ENGINE LATHES, 
14 & 16 inch BRASS LATHES. 









—AND— 


Har SCREW MACHINES IN LARGE VARIETY. 


Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING anv 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 

No Air Locks. 15 to 50 percent. 
fuel saved or equal amount of 
power gained, icie wath sass 

economy as e ngine 
Adapted to all kinds of En- 
gines, Send for Circular. 





TO ENG ebay iy & FIREMEN. 
IOP ER's 


PRACTICAL HAND BOOKS, 
RY STEPHEN ROPER, Engineer. 

These books embrace all branches of Steam Engineering 
Stationary, Locomotive, Fire and Marine Any engineer or 
fireman who wishes to be well informed in all the duties of 
his calling should provide himself with a full set. They are 
the only books of the kind ever puplened in this country, 
and they are so plain that any engineer or fireman that can 
read can easily understand them. Ky caale by all Booksellers 

Send for Descriptive Catalogue, FREE to any ADDRESS 


EDWARD MEEKS, 
PUBLISHER 


No. 1012 Wainut St., ‘Philadelphia, Pa. 





SECOND-HAND MACHINE TOOLS. 


Following Tools are guaranteed to be in first-class order. 
Univ. Milling Machine. No. 3 Brainard.........$400 
Planer 24’’x24’’x6’._ Niles Tools Wks............ 375 


Shaper 24” stroke with vise. Hendey........... 350 
Siotter, BY SOKO. BOs... ccccccccs ceccess coe OGD 
Engine Lathe A gee RS 5 ate e= P 
25/’x10’. Blaisdell. .-. 450 
Twist Drill Grinder 144’—1%4 Standard...... 7D 
Followitg Tools are in excellent running order. Modern patterns. 
Plane r 26/'x26’’ x6’. . Y. St. Eng. Co. eee $000 
E ngine Lathe 15 x6’. rer 140 
15’’x6’. Sebastian-May.......... 100 
Drill Press 28’ wheel feed. Bickford........ 100 
Following Tools are eld style. Fair running ordor. 
Planer 46’’x36’’x18’. Niles..... Be 
Engine Lathe 18’’x6’.. Shepard, L athe & ror oO. 175 
“ 15’’x6’.. Wood & Light . 125 


Above prices are for net casb f. o. b. C ineinn: iti. 


ADDRESS THE G. A. GRAY co., 


Cor. Sycamore & Webster Sts., CINCINNATI, 0. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is durable 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 
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BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 
(Formerly of 
Beaudry’s Up- 
right Power 
Hammer,) 
Sole Manufacturers, 
Also Manufac- 
turers of 
Hard Coal Heat- 
ing Forges, 
Room 4, Mason B'dg. 
70 Eilby St., 
Boston, 
I) Vass. 











































































































FITCHBURG MACHINE WORKS 
Manufacturers of METAL-WORKING MACHINES. 





\ GF 
< —_.., id 
bbs 


OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (E.) 


Castings for High Speed Steam ogee 


CYLINDER, 4 in. x 414 in 








T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St., N. Y. City. 
Sets of ¢ astings t wv Eng Noe illustrate d above, with Cast 
steel Shaft, Connec ig Re oir ck Shaft, and Brass Bear 
ings, boxed and de live ret a ty” sat or ars, in this city, on re 
ceipt of $38.00. This inc ludesa blueprint of working lrawing 








THE 
BROWNELL 
ANTI-FRICTION 


Step or Thrust Bearing | 
FOR 
Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 


Bearings of all sizes made to 





order, and patent rights for 


sale by 
G. L. BROWNELL, 
WORCESTER, MASS. 


Solicited. 





Corre sponde nee 








HALL DUPLEX STEAM PUMPS. 


Send for 1890 Catalogue. 


HALL STEAM PUMP CO. 
91 Liberty St., New York. pass 


THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
“EN? BEST MADE aithss 


SITUATIONS. 
Manufactured by 
M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) GLIVER STREET, BOSTON. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 

Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injuyy @ 
and facilitating the Raising of Steam. 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 


DIES, 





Boiler and 
Pump Combined, 













“LITTLE 
GIANT” 








FINE TAPS, 





LICHTNING AND CREEN RIVER SCREW PLATES. nae 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 





This is the best Drawing Ink ever made, and American. 
Price, 25 Cents; by Mail, 35 Cents. 


Cc. S. WOOLMAN, 
116 FULTON ST., N. Y. 
Send Stamp for 200 Page Catalogue of all Drawing Instru- 
ments and Materials. 


Maslin’s Patent Pulsator Pump. 


PAT, FEB, 12, 1 

Cheapest and Best Au tomatic Steam Va uum 
Pump. eaditns DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- qi 
tion, Water Works, Railroads, Appin & 

ne wal ey draulic Pr ses. Write or call 
veg & Si Soe ,-4@ 


Man UF’RS, 165- 167 lst St.., Jersey City, N | ess 


GLEASON MACHINE TOOLS. 


Engine Lathes 22 inch to 72 inch swing. 
Iron Planers 26 inch to 84 inch wide. 
Special Characteristics: Great weight, 
Great Power and Excellent Workmanship. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 


WORTHINGTON 








“UNIVERSAL RADIAL 
~ RADIAL DRILLING MACHINES 


" — THREE DESIGNS. SIX SIZES. 





-sEMBODY ALL DESIRABLE FEATURES 


lig PRICES$450.°°Q UPWARD ait 
I | 








VALUABLE BOOKS 
SHEET METAL WORKERS. 


The She et Metal Worker’s Instructor for Zinc 
Sheet Iron, Copper and ‘Tin Plate Workers, and othe Ts: 
Geometrical Problems; Practical and Simple Rule *s for 
fescribing the various Patterns. By Reuben H. Warn, 
lin Plate Worker. With Boiler Making, Mensuration of 
Surfaces and Solids, Rules for © alculating the Weights ot 
Different Figures of Iron and Steel, et« Hlaborately i. 
lustrated, SvoO...... 3.00 


A Practical W orkshop C ‘ompanion fo or Tin “Sheet 

Iron and Copper Plate rs, ontaining Rules fo oF 

Describing various nda af P Sttecnn used by Tin, She fl 
Iron and Copper Plate Workers; Practical Ge ees 

Mensuration oF Surfaces and Solids; Tables of Areas and 

Circumferences of Circles; Japans, Vafnishes, Lacquers, 

Ce ments, Compositions, etc, 


ADAPTED TO 
By Leroy J Blinn, 100 1) 
lustrations. \2mo 


Galvanized tron Coraice Workers Magee! [WOMMIOABL AND MARINE _ ENGINES 
paimakte Barecne tall aiods of Pian end eclst | SURFACE CONDENSERS 


amd d more Patterns fe or all peo of P Si an om irc val ‘r 





Work. Also Tables of ee aa umfe seuoes 

of Circles, By Chas. A. Vaile. llustrated by 21 plat > 
ee ee et ne $3.00 And Vacuum Pans 
#7 The above or any of our Books sent by mat. sree oy High Range of Vacuum assured 


postage, at the publication prices, to any address in. the 


ee cesipagt neni - |REGULAR IN MOTION DURABLE AND 
at Mg, COMPACT 
an CORRESPONDENCE DESIRED 


HENRY R WORTHINGTON 






h of Science as appli dto the Arts 
if (tier f ‘a 
Wild soho will 


HENRY CAREY BAIRD & CO., 








NEV YORK 
INDUSTRIAL PUBLISHERS, BookseLLens & IMPORTERS, | BOgTON PHILADELPHIA CHICAGO 
810 Walnut St., Philadelphia, Pa., U.S. A. ST LOUIS ST PAUL SAN FRANCISCO 
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F acts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


POND ENGINEERING CO.,| trier gad 





CONTRACTING ENCINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 


Send for ILLUSTRATED CIRCULAR. 
St. Louis. Chicago. Kansas City. Omaha. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 











Over fifty y 
PHILADELPHIA, FPA. |tbis system of boiler to be the best in ever 


ears’ competition has prove! 


; respect. The LOWE BOILER, with ai 
Portable Drills, improvements, is the simplest, best wearin; 
Hand Drills and most economical of any kind of fuel. 
s 


Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 
SEND FOR CATALOGUE, 


THE ‘STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 


AMERICAN GAS FURNACE 6O., 


DESIGNERS AND MANUFACTURERS 


‘GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No, SO NASSAU ST., 
NEW YORK. 


FROM 1-4 TO 15,000 LBS. WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength, 

Stronger and more durable thi an iron forgings in any position or 
for any service whatever 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 


Crossheads, Rockers, Piston Heads, etc., for Locomatives. 
STEEL C ASTINGS of every description, 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia. Pa. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


Bpecial facilities for Accurate 
ork, 


Send for description and histories of Stear 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS 


BRIDGEPORT, CONN. 

































‘S$ 3HINNd 


GYVANVLS 
M3N 


.PRICHARDS 
PROVIDENCE R.I. 


Bevel Gears ¢ ut theoret- 
ically Correct. 


“Mi RAYS 
yor” FLEXIBLE METALLIC mL Beyencraver ne wool ta 


H. WHITE, 44 N. 4th Street, Phila.. Pa. 55 ae ST. * NEw YORK: 


Nicholson’ s Patent. : Expanding Lathe Mandrels. 


on Earth for 


PUNCHING |S a» 


IRON AND STEEL. 


BEST SYSTE™M 




















et of 8 MANDRELS takes ne ih,  W.H. NICHOLSON & CO., 
yee = 7 WILKES-BARRE, PA. 


from 1% to 7 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 
North Adams, Mass. 
ipa :iceords PN CRUCTBLE CO) SIMPSON’S. CENTRIFUGAL SEPARATOR 


AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete 

















Heaters and Purifiers. Key 
stone Belt Pumps, ‘Simpson's 8 
Centrifugal Evhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


, KEYSTONE ENGINE AND 

MACHINE WORKS 

FIFTH AND BUTTONWOOD STS., PHILA. 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St. N. Y. 





Pencils, Graphite GarBscnen, Graphite Perfect Lubri. 
cator, Belt Grease, Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 

Send for Illustrated Catalogue containing more information 
concerning Graphite and its use is thu unis in print elsewhere 
in any language. 








Also HAeystone Feed-Water 
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WESTCOTT CHUCK CO., ONEDI,I. 








MANUFACTURERS OF GEARED CHUCKS. 


Jaws Reversible. 


| | Diame ter. Capacity. 
an 5 inch, 5 inch, 
ve 7% 
101g “ 10% “ 
1 ie 134 ** 
151% ‘ : ie 
8 18 +6 1934 “se 
21 


“ ani, ** 
SEND FOR CATALOCUE. 





24 «(°° 2 (CS 











66 ” 
BYDROSTATIC ACHINERY, gover LAT HE CH UCK 
PRESSES, : 
PUMPS, 
a PUNCHES, 
ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
&C., , &e. 
id WATSON & STILLMAN, 
204-210 E. 43D ST.. NEW YORK. Mt 
VOLNEY W. MASON & CO., wogh to aoe cred sizes and styles of Chucks, made and 
Friction Pulleys, Clutches and Elevators, THE eno RTOR & SON CO., 
PROVIDENCE, R. I. SEND FOR ILLI STRATED PRICE List.” pili 








PATENT GEARED SCROLL CHUCK: 
UNEXCELLED FOR QUALITY. AND AS LOW IN PRICE 
AS ANY GLAREO CHUCKS /N THE (TARKE 7 
hy ae, In NT aoe fram @ a INCH to i) INCH LUSIVE. 
) ) FOR MANUFACTU 
DESCRIPTIVE CATALOGUE THE CUSHMAN CHUCK tp 


SOLD BY ALLDEALERS. HARTFORD, CONN. 


Tool Grinder. 


SPRINGFIELD 
Emery Wheel Mfg. Co. 


Successors to 








‘“SWEETLAND” [mery Wheel 


= > Styles & Sizes, 
Guar unteed - 
A Satisfactory — 












Springfield 
Glue & Emery 








SEND FOR DISCOUNTS. q Wheel Co., 
THE HOGSSON & PETTIS MF | ee “— 
Est. 1849. NEW HAVEN, CONN, N>. D. 4 
Pate ne AS opt. i = 
& fey 


» 


SJUBADIG JOIPA 


INDEPENDENT CHUCKS. | _. 


(See AM. MACHINIST, Nov. 5, 1887.) 

Before buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of s : 
superiority which we submit to the judgment of i 
mechanics. 


THE D. E. WHITON MAGHINE GO., PATENT, NIVERSA SGREW-cuTING coven 


EW LONDON, CONN. pawvnr sco. TWIST DRILL GAUGE. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. | Fine Mechinists’ Tools. —E. Boston, Mass. — Send for Circular. 


Al jJ.E.LONERGAN &CO. 
uh 211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Reguletion 


POrD 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
“Reliable”? Steam 
Trap. 

1888 Catalogue 
tree on application. 


“MHOM 
INI.LV 


«x 
. 


















4. BICKFORD, 


LAKE VILLACE, N. H. 


TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 

8 sizes: 14’’, 44’ and 3¢”. 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE. 
-—_—— TH 2 ——— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end, ina day. In use in the 
leading Rez ailroac 1 Shoy 3 of the country, ¢ ‘ombination Cutter 
for removing 2 in., 2 1-4in., 21 2in. and 3 in. Flues, $50. Bent 
on approval to Rs iilroad Co.’s. Liberal Discounts to the Trade, 


VANCE TUBE CUTTER CO., Geneva, N.Y. 





BORING AND TURNING MILLS, | 
4. 5 and 6 Ft. SWING 








Write for Prices to 








ae 
—i1sso-— 


THE STILES & PARKER PRESSES STILL IN THE LEAD! | 


GOLD MEDAL FOR SUPERIORITY IN PRESSES. 





Panching, Stamping, Cuttinc, Blanking and Toggle-Joint Drawing Presses. 
We have just been awarded the Gold Medal for 


SUPERIORITY IN PRESSES 


at the Paris Exposition, over all competitors. 
THE STILES & PARKER PRESS CO., 
203-7 Center Street, NEW YORK. MIDDLETOWN, CONN, 
Dies, Shears, Sprue Cutters and Stiles’ Automatic Drop Hammers. 











S 
a 








& 
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MORSE TWIST DRILL AND MACHINE COMPANY, NewBeatora, ass 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








HICKORY 


BICYCLES 


SEND FOR OUR 1890 CATALOGUE. 
STERLING ELLIOTT, NEWTON, MASS. 














F. E. REED, 


> Worcester, Mass. 


NGINE Lathes, Hand Lathes, Foot Lathes, Upright ae 
and Milling Machines. Agents, MANNING, MAXWE 
& MOORE, 111 ERTY STREET, NEW YORK. 








CRAY PLANERS. 


FOR QUICK DELIVERY. 
One 30 in.x30 in.x8 ft. 
One 36 in.x36 in.x12 ft., with two heads. 


HILL, CLARKE & CO., 


156 OLIVER ST.,; ° BOSTON, MASS. 





L. W. POND MACHINE co. 


Manufacturers of and Dealers in 


Iron Working cgi 





PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 





New Haven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY, 
Pe PRET MACHINERY. 








JONES & LAMSON MACHINE Co., 
SPRINCFIELD, VT. 


me COILS & BENDS 


— or — 








IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 





F LATHER 


Beautiful Designs. Accurate Workmanship. 
22, 24. 26 and 30 Inch. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


KEUFFEL & ESSER GO,, 127 Futon sr., NEW YORK. 


Manufacturers of DRAWING MATERIALS, &c. 
= — fae 












—— Ce) =< = 


SUPERIOR hed ISS” DRAWING INSTRUMENTS. 
EST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 


Drawing, HELIOS, Blue Process Papers, Scales, Trian- 


gles, T-squares, Drawing Boards, &c. 
FULL CATALOGUE ON APPLICATION, 


IRON PLANERS. 





WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, 90. 


Send for Circulars anc Prices. 





** Eclipse’ 


’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple tm construc- 
tion, Cuts and screws pipes 
Y% to 2-inch. Easily carried 
about. es 





“ECLIPSE” Nos. 2 and ; 

These are powerful and mos? 
efficient 
machines 
Sor cutting 

large 
PIPES, with which one man can 


easily cut off and thread 6-inch pipe 
No. 2 Cuts and Screws 2% to gin 
No 0.3 “ “se “ 2% to in. 
It will pay you to write us for 
particulars 
PANCOAST & MAULE, 
[Mention this paper.) Philadel, hia. 
Be We also build Power Machines 





















Davdad 


TEE L ae OF 








MEAPEST i BO LT 








"SIZE & 


BEST aes Ut 
H. B. BROWN & 00, 





R POWFR. 


FOR HAND ¢ 


CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








OUR 


NEW GATALOGUE OF TOOLS 


And Supplies nt free to any address on receipt of Ten 
ents in Stamps: (for postage). 


Chas. A, Strelinger & Co., Are" Detroit, Mich. 


Fi TU Cony ea Fae 

- oe ar ee YRACUSE,N.Y 

Crh WAH RR Th TR 
MACHINIST’ S$ SCALES, 

PATENT END GRADUATION. 

We Invite Comparison for Accuracy with all others. 

EVERY SCALE GUARANTEED. SEND FOR LIST. 

CcOFFIN & LEICHTON, SYRACUSE, N. Y. 


Worcester, Mass. 
W. C. YOUNG & C iT) Manufacturers of 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 











GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS cvesv seavice| O 








15 





FIFE CUTTING & 


20 mZ—-O2M O2—-VSCV AVSTD 





Send for Circular. 





“<4 Goin, s ye 
“A 4 Pe CL 
MANUFACTURERS OF 


TRADE i. X. a s MARK. 


THE ORIGINAL 


THREADING MACHINE, 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. 
and Threading Machines for Pipe Will use aspecialty. 


Pipe Cutting 


YONKERS, N. Y. 





To AS 


PBUFFALQ 


ieee Coody) ) ) A 


SLOW 


Sy WIE" ~ “c 


NOES, Pic OR nny 2 

FOR oR CUPOLAS. FORGES. Furnaces &c &c. 

EXHAUSTERS, STEAM FANS » 
HEATERS VENTILATING WHEELS. 


UimT > — 





BUFFALO FORGE Co. 
BUFFALO, N.Y. 


ol Kee 













ADAMS 


a. Attomatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6” 


ence. The threading head is made entirely of steel. 


' 
a, No links, levers, springs, caps, cases, blocks or die 
Separate Heads and Dies 


rings in or about the head. 
Sf oeaeee Write for descriptive circular and price 
B list t 


: Capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill., U. 8. A. 


The simplest and most durable machine in exist- @ 












P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





nothing else. 





3SARNES vores FOOT POWER npr ste stews 


1 feel so highly pleased 
with your Vek ipede 
Foot Power win seat, 

that | wish to add my 
testimony t its super 
ority Idid not expect 
to like it, but having 
used the Velocipede 
" Power I would have 
It so greatly lessens the by dod 


of using foot power, in fact, it may be said tot 

almost without fatigue and isa steadier m¢ ian 
m ik nly wish I had kno pwn of it sooner. 

‘ATALOGUE, W.F.& J. BARNES CO. 11995 Ruby St.,Rockford,1]) 


SEND For 








BLAISDELL ENGINE [ATHES. 


Great Variety of Styles and Sizes on Hand. 


AND ALSO 


NEW PATTERN UPRIGHT DRILLS. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 








DECKS DAT DROP PRESS 


BEECHER. & PECK, 


DROP FORGINGS 36:2 


BEECHER & PECK, NEW HAVEN CONN. 


CONN. 




















\ 


’ ; Ve , 

TOOL AGENTS WANTED 8°53 
United States, 

logue, Stationery &c. 

THE FINEST oF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 98 Lake St., Chicago, Ill. 


the 


Send toc. for Cata- 


«FINE 








LACKAWANNA 


COST ON-W 
A a DRIPPING AND SPATTER- 


most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. 
F\ equally wellin every possible position 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa 








GREASE CUP 


Will Save Its Cost in Oi! | [4 FATA 





alone Several Times 


L. S$. STARRETT, 


Manufacturer of 


ATHOL, MASS, 


SEND STAMP FoR FULL List. 





TOOLS, 




















Per FR Re ere Mm 





per Annum. 


SAVES ALSO oe LABOR, AND 
OF COTT ASTE. PRE- 


A POSITIVE FORCE FEED with the 


Works 














7ACHINER 


For Reducing aud Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
ODS AND WIRE FOR DRAWING. 


For detiets or Information, address the 


1S. W. GOODYEAR, Waterbury, Ct. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 


Drilling Machines, 


Bolt Cutting Machines. 


Send for idle. 





Manufacturer, 


NOIS HfL Ess. 






NEW quarter turn 
motion to replace 

\ 

quarter turn belts and bevel 

as gears. 


ye T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 








\y UNIVERSAL#2PLAIN 


MILLING MACHINES Yi 


EXGLUSIVE SPE CIALTY | 


ADDRES 


‘ TH CINCINNATI MILLING MAGH C° 
= -CINCINNATI. Ox 


HALF Tt 





ment KVERT 


A NEW INVENTION. 


: a »s SURE GRIP STEEL TACKLE BLOCK. 


COST of he isting saved to Mn 
tors, Butcher Builae and 
ite 1 


Let 
tted to be the pre n iprove 


st 
ide in Tackle Bloch Th cheap 
est iu the marke 


t. Waite Sor Code lo 


FULTON IRON & ENGINE WORKS, 


29 BRUSH STREET, 
Established 185 


DETROIT, MICH, 





DAMPER REGULATORS. 


machine in the 





st. 





Our Steam Damper Regulator is the most perfect 





market. Price, $60 and $100, 


Any one 


and simplest 
can apply 


Send for circular to Mason Regulator Co., Boston, 






































14 AMERICAN 


WILLIAM SELLERS & Co., incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


poy 
a OHIO. 





THE LOM & ALL yy 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate 
Multiple, Belt and Steam: 
Driven 


=e Punches and Shears, 


m ny | OVER 300 SIZES. 


ALSO 





5 ' m Powor Cushiored Hammor, 
=. Send for New Catalogue, 


THe OPEN-SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36’, 48’, 60’, 
by any desired length. 
XTENSION PLANE RS, Sizes 72” 
up to 120” wide x 72” high 
x 20' long. 
Open. Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DERTRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


ACME. MACHINERY Co. 


'LEVELAND, OHTO, 
Manufacturers of ** ACME ’’ 


Single & Double Automatic Boltcutters, 
‘utting from 3-8 in. to 6 in, diameter. 

po SEPARATE HEADS fon DIES. 

Send for Catalogues and Discounts 


» FIRST PREMIUM, CINCINNATICENTENNIAL. -—= 


S CAPACITY 10,000 to 
100,000 PER DAY. 
CRERSTONT GUTFTS 

















OPEN-SIDE EX wide x 48” 


high x 10’ long, 














ri 1ss2, 
1,.18S3, 
#, 25,1885. 





DIFFERENT 


VE ts BRICK MACHINE 


TILE 











dull oUMP CARS. 
s§ PUG MILLS. fi 
ELEVATORS. tne 


THE FREY, SHECKLER COMPANY. BUCYRUS, oni0, U. S.A. 





C Write for 
Catalogue to 








Misi ah Mf Tht uh, mh! 


fe Corliss Steam fine Co. 


Incorporated June, 1856; Established by 
INVENTOR OF THE CELEBRATED 
Be 99 
CORLISS ENCINE. 
DESICNER & BUILDER OF THE FAMOUS 
Exhibited at the Philadelphia Exposition, 1876. 

These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for them anufacture of this perfected engine, which is a guarantee of superiority 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘Improved Corliss Engines,'’ and that the final and perfected Engine of Mr. 


“6 9 
CENTENNIAL ENCINE, 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


GonLiss Parner Vennieat Tuscan Warzs Lie Bowuzn, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


MACHT. NIST 
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BEMENT, ‘MILES & Co., 
PHILADELPHIA, PA. 


-—— BUILDERS OF--— 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Millis, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


SOUTHWARK FOUNDRY & MACHINE CO., 


_ PHIL ADELPHIA, PENNA. 














BOILERS. ~| BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. seit STEAM PUMPS 
PORTER-ALLEN _ Co ENGINE. 


HIGH ECONOMY. DURABILITY. 


The HULLES & JONES C0, ""==™" 


MANUFACTURERS OF 


i, PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


' MACHINE TOOLS 


FOR 
Boiler Makers, Bridge Build- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Buiid- 
ers, etc., etc. 


CLOSE REGULATION. 








— 
SS => 


CASTINGS = 


oatterns. Soft i for finishing. Patterns made to order. Parties requiring work are invited to 
,0rrespond with us tela ore buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 


THE CHESTER FOUNDRY & MACHINE C0.. 


CHESTER, PA. 
Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
| ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 


THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacen. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OlL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


+ Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Louls. Sept. 29, 1885. 





Rough and finished 
to order, All kinds 
of castings in green 
or dry sand and 
loam. Large variety 












W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G. M. SMITH, July 5, 1887. 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. KALAMAZOO Feb. 5, 1889. 
SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N.Y. $e July 23, 1889. 


1" We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 











LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 

Working by direct action of steam. Has no 
valves or other working parts, and cannot 
get out of repair, cannot freeze, and will 
pene aahan. waste, or anything th: at can en- 
ter the pipes. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO., 


4 Fletcher Street, NEW YORK. 


BOYNTON? S ADJUSTABLE 
ALLIGATOR | WRENCH. 


Quick and 
handy in ad 
justment. 

Invaluable 
for work on 
Made entirely of 


MACHINISTS? FINE TOOLS, 


| STANDARD TOOL CO., ATHOL, MASS, 


Catalogue and Price List free. 














clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. 

CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK, 325 DEARBORN ST., CHICAGO. 


Quicx-Action VISES, 
For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS, 
DROP FORGINGS. 


BALL AUTOMATIC CUT-OFF ENGINES, 








WES WOO OBURY 





ERIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 
CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,500. 


= anteed. 





SSS AZ 
SALES AGENTS : W. L. SIMPSON, 
sdf Licensees and 


KENSINCTON ENCINE WORKS, i 
Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or bighrotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGIN. CO., Salem, Ohio. 
10 TELEPRONE BUILDING,) N. W. ROBINSON, 154 Washington St., Chicago, Ills. 


18 CORTLANDT STREET, X. Y.f ROBINSON & CARY, St. Paul, Minn. 


LIMITED, PHILADELPHIA. 





— S — GOVERNOR. 





le 
li 
8 
a 


Oo 





S 


to a minimum. 


Trap. 
Purifier, and Blessing’s Renewable-Seat 
Step and Check Valves. 


ALBANY STEAM TRAP CO., Albany, WN. Y. 


For use in returning the water of condensation to 


steam boilers under special circumstances, as where 
the pressure in heating systems is greatly reduced be 


»w boiler pressure, or Where sufficient head room is 
wking. Is used in connection with a steam pump, 
o controlling the action of the pump that its piston 


spee dis at all times exactly proportionate to the vary- 
ing quantity of water to be returned. 


Nostuffing boxes 
re used in its construction, and friction is reduced 
Can be adapted to suit a wide range 
f conditions. 

Send for circular of Blessing’s Albany Steam 
Blessing’s Water Circulator and 





OTTO" GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 


OVER- 25 5, ,000 
ENGINES SOLD. 


HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
§¢ Otto’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines. 
e COMBINED 
“OTTO'’ GAS ENGINES AND PUMPS, 
COMBINED 
“OTTO" GAS ENGINES AND DYNAMOS, 








Consume 25 to Th Pe er Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





VAN DUSZEN 
CAS & GASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


c VAN DUZEN 

Shas & Gasoline Engine Co, 
BOE. 2d St., Cincinnati, O. 

The J. A. MACKINNON MACHINE €O., 









Agents, 22 Warren St., N.Y 


PLANER VISES. 
THE GILKERSON MACHINE CO., 
HOMER, N. Y. 


TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before buy- 
ing: Try us and be convinced. 








» also make drawings and blue prints, and _ give 


Specs i 
ATTENTION TO THE DESIGNING OF MACHINERY F 


. Send for Blue Book giving more information, 


STONES & MACE, 
MECHANICAL ENGINEERS, 


5 W. 4th Street, Cincinnati, O, 


SEND FOR OUR LATE 
LIST OF 


NEW AND SECOND-HAND 














Machine Tools 


JUST ISSUED. 


E. P. BULLARD, 


62 COLLEGE PLACE 


—-AND-— 


72 WARREN STREET, 
NEW YORK. 














151 Monroe Street, 


CINCINNATI, 
w OHIO, U.S.A. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Seroll and Circular Saws, Re 


sawing Machines, Spoke and Wheel 
Machinery, Shaitting Pulleys, ete 
Alt of the highest standard of excel 


i DOANE, Pres. 


“FRISBIE FRICTION 
PULLEYS s CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE. 


D. L. LYON, See 











WIRE STRAIGHTENING AND CUTTING MACHINERY 








——————————— 
Can be used in any Hollow Spindle Lathe. 


COLLINS-GOODIN MFG. CO., St. Louis, Mo. 


ESRAINARD (MGILLING (MGACHINES, 


25 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


NEW AND IMPROVED 
MILLING 
MACHINE. 


” Note the following new features: 
* Overhanging arm removed without taking 
off the sleeve 


t= Sleeve 








— 
Nes 
be 
for the overhanging and the 
e olumn cast in one piece 

te All movements ope rated from front of ma- 


arm 


chine instead of under the table. 
te Long bearings Long and wide tables. 
C+ Power feed entire length of table. 
t* Large spindles, hollow their entire length, 
te Indexed feeds on all machines. 
s*” Large cones, wide belts. 
t* Each machine furnished with a vise. 
te" Built either plain, back ge ared or universal 
t* Write for prices, with cuts and full descrip 


tions. 
—- THE — 


Looce ¢ Davis Macuus Teou Co, 
CINCINNATI, OHIO. 


SASTERN HOUSE: 

64 CORTLANDT STREET, 
NEW YORK. 
WESTERN HOUSE: 

68 & 70 SOUTH CANAL ST, 


CHICAGO 


See advertisement, page 16. 





MACHINIST 




















ee 
STEAM ENGINES 


‘aRIEDX 
ru 
CuCNCTS TAKEN. 
SE NER 
covs Wa AN 










Eclipse Corliss Engine, 





NON-CONDENSING, 
CONDENSIA G COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69 S. Clinton St., Chicago, 
WESTERN ACENT. 


FRIGK COMPANY, Bulers 


WAYNESBORO, PA. 





‘A GENUINE “CORLISS.” 





2, 






ngines: 


wo Ritts 


Ti Dan ONE ohne, 
BAND FRICTION 


HSISTS, 


= MINING MACHINERY. 


M.@.BULLOCK MANF'G. @O. ;. CHICAGO. U.S.A. 





NEW AND SECOND-HAND 


MACHINERY. 


FOR IMMEDIATE DELIVERY. 


Shap ers, M4i in, Traveling Head, Fitchburg, 2nd hand, Al 


24 in. Fric tion endey, 2nd hand, Al, 

* 26 in. Rac Lodge, Davis, new. 
Planers, 24 in. x24 in.x¢ ft Fitchburg, new, 
“ea 24 in.x24 in. x6 ft. Lathe & Morse, new 


id 25 in. x24 1p.Xx5 ft. Pond, 2nd hand 


, 42 in. x42 in. x12 ft Fitchburg, 2nd hand, Al. 
Screw Machines, No.1, Compiete, B. & S. 2nd hand, Al 
“ “ wy ‘ ae ‘ 


“ 


“ “ “9 “ ria 
2 J&L. 

lurret Chucking L athes, hin He ondey, new. 

20 in new. 

Bolt and Pipe Cutter Combined 2 new. 


Horizontal Boring Mill, 12 ft eae 
Pulley Machine, 36 in. 

Miller, heavy pattern, 12in.x4 ft. Eynon, 
Bridge Riveter and Compressor, Allen, 


Also full line of BRIDGE AND BOILER TOOLS. 
Agent for HALSEY PORTABLE DRILLS, and 


2nd hand, Al. 
2d hand, good 
new 


Stevens, 


J. J. McCABE, 
121 LIBERTY ST., 


E ngine L athe 8, 141n.x6 ft Fitchburg, new. 
15 in. x6-s ft Porter new, 
16 in. x6 ft. Fite hburg, 2nd hand Al. 


16 in. x6 ft. new. 
16 in. xo ft Wright, new. 
16 in. x6-8-L0 ft. Hendey new. 
ditto, with tapers, hd new, 
18 in.x-10 ft new. 
ditto, with tapers, new, 
1S in.Xxk f F ere new. 
20 in.xlu tt Wright, 
% 21 in.x8-lo ft k itchburg, 2nd hand, Al 
= 24 in. x12 tt new, 
7 24 in. x2 ft. Wright, 
* 24in.x12 Fite hburg, 2nd hs vail “AL 
y 5 M4 in. xzo ft. new, 
86 In. xs tt. heavy pattern, good order 
Drills, 20 in . whe el feed Prentice, new, 
2Lin sack wears, new, 
we co Self fee d, Back ge ars, new, 
“ Bin, “* : new, 


2nd hand, 


FITCHBURG MACHINE WORKS. 


NEW YORK, 





WENTY YEARS WITH THE INDICATOR.” 


{PRay.] Vols. 1 and 2 (one volume.) 
sand, Large 8vo, 245 pp., many illustrations. 


$2.50. JOHN WILEY & Sons, 15 Astor Place, New York. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at 
Foot of West 13th Street, New York, and have sold 
the Hot Air Pumping Engine and Steam Pump busi 
ness to the De Lamater Iron Works (incorporated 





in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 


In order to close out the remainder of the stock, 
offer for sale 


A Very Desirable Lot of Machinery, 


such as lathes from 15’ to 88’ swing, planing ma- 
chines 48’’x45''x10’, 53/’x50’’x12", 17’’x14’’x24’, 72'’x 
69x24’, and various other sizes: drilling mae hine 8, 
slotting machines, shaping machines, boring ma 
chines, bolt-cutting machines, cutting-off machines, 
nat tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools: also traveling and jib cranes, 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, ete. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash 
ers, packings, pipe and_ fittings, iron and brass 
valves soiler iron, steel plate and boiler rivets 
Bar iron and steel, also steam hammers, and two 





8''x16” and one 10’’x20” Rider cut-off engines. 


Seventh thou- 
Price 


the 





THE PORTER-HAMILTON, 





The best Engine | in America for Heavy Work. 


WILLIAM TOD & CO., 


Youngstown, Ohio. 





TEARNS MFG CO. 


S 





ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 


trade or the user. bend for Catalogue. 


SAW MILLS w° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


BarRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Vater from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS. 











SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


15 CORTLANDT ST., NEW YORK, 


(( STAR HACK SAW 












u 


pees tee eee 


These Hack Saws will cut 
yond all expectation. 

Iron working mechanics everywhere must and 
willuse them. They do the work of files at onc- 
tenth the cost, and in one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail, prepaid, on receipt 
of $1.50. Hardware dealers will furnish them at 
at the same price. All saws marked with a star, 
and bearing our name are fully warranted, 

MILLERS FALLS COo., 
93 Reade Street, New York 


Tron and Steel be 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. IL, U. S. A. 


MICROMETER CALIPER, NO. 19. 












Patented April 23, 1878. Jan. 22, 1884, 
PRICE, $5.00. ~ = - IN MOROCCO CASE, $5.75. 
’ > 
1-8 125 ; 
ta ate This Caliper measures all sizes less than an 
“Bp Geek. inch by thousandths of an inch, and is more 
a convenient than a Vernier Caliper. Sixteen 








varieties of Micrometer 
manufactured. 


Calipers regularly 







436 CATALOGUE MAILED ON APPLICATION. 
6 Brown & Sharpe Mfg. 25 .7812 
6875 Providence. RI. 27 8437 
13 8125 oi Sean =. A. mom, M J Tv H, 


WESTERY REPRESENTATIVE, 


Canal St., Chicago, Ill. 


Duplex Steam Pumps 


23 So. 





AND 


aN B Water Works Machinery. 
Tu GORDON STEAM PUMP CO, 


HAMIL/TON, OHIO. 
BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Penn Building. 
CHICAGO, Phenix Building. 























Attending the sale 





£ & TOWNE MFGCoO. 
STAMFORD CONN: 
The gina Unvulcanized Packing 
KIN an SE Popup (L100 THE STANDARD atte" 
af 2 ; i SN stamped with our “Trade Mark.” 
$3 > TRADE MARK & Gx CG STREE 
—= ' JENKINS BROS, ~'3:A Hea 
of our IMPROVED MACHINE TOOLS in the East has decided 
us tO open a 
one AT ee 
64 Cortlandt St., New York, 
IRON AND BRASS WORKING MACHINERY. 
THE LODGE & DAVIS MACHINE TOOL CO.., 
NEW YORK. CHICACO. CINCINNATI. 
GOULD & .4$ EBERHARDT, |The Garvin Machine Co., 
Newark, N. J. LAIGHT & CANAL STS., NEW YORK, 


SAGO, PHILA.BOSTON . 
Sard Accept no packing as JENKINS PACKING unless 
- 
* (ioaMILR STREET, BospoN, 
Under the management of W, H, HARRISON, late with E, P. BULLARD, 
t2@" Come and see us before buying. 
See advertisement, page 15. 
Manufacturers of 





Machinists’ 
Tools, 


Including Milling 
Machines, Drill 
Pressex, Hand 
Lathes. &c. 


The machine 
shown incutises 
pecially designed 
for jobbing.and is 
fitted up with one 
or two. spindles 
Those with two 
spindles have pul 
ley, with two sec 
tions, which gives 
two speeds to 
each spindle 
Those titted up 
With one spindl 
have a cone pul 
ley with three 
sizes. The back 
shaft has a cone 


aaont \ 


PATENT SHAPERS. 


Horizontal Drilling 
single dnd multi-spindle. 





Renshaw’s Ratchet Drills, Nos. 1 and 3; 
Hand Drilling Machines for Blacksmiths ; 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
y which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; 


THE PRATT & WHITNEY CO. 


Hartford, Conn., 


MANUFACTURE 
Upright Self-Feeding 
Upright Drilling Ma- 


also, 
Machines, 





WESTERN BRANCH, 100 West Wedbiiirtes St.. Chicazoe Bs. 





DROP FORGED OF 
BAR STEEL 
INI6 SIZES. 


, ) eS 
a 


TAKING NUTS FORA 





MANUFACTURERS OF - 
STANDARD MACHINE WRENCHES@® “Ss 


wey 


| 
| 
| | 
Lb | 


| 
| 


INCH UP TO ANDINCLUDING NUTS FOR \% INCH BOLTS. 





WARNER & SWASEY, 


CLEVELAND, OHIO, 
NIACHINE TOOLS 
For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 





,) W. FIFIELD, 
ENGINE LATHES 
on application. 
Lowell, Mass., U.S. A. 


FROM 16 to 48 IN. SWING, 


—= 
= 


GE 


Cuts, Photographs and Prices furnished 





GEAR WHEELS AND GEAR CUTTING. 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST,, BOSTON. 
(GRANT) SEND FOR CATALOGUE. 





Key-Seating Machines 
> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 

Y. 





W. P. DAVIS 


Rochester, N. 
| Works at North Bloomfield. 


THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 
a 





BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N. J. 


N. Y. City. 








J. M. ALLEN, Presment. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Sreconp Vicr-PREsIDENT. 
J. B. PIERCE, Secrerary & TREASURER. 








GRAY’S P 

+ SS Ge . 

Grindstone Dresser. QeQ 
Trues the stone without dust. * i, 


Positive. Handy. Simple. 
Net Price, $12. For deserip- 
tive circular address: 


THE G. A.GRAYCO., 








479 Sycamore St., Cincinnati, 0. 








& LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO. N. Y. 


NGS. PRATT 


2 











15” Pillar Shaper. | 


24” Pillar Shaper. 








TORRINGTON, GNN. 


Oe A ctoanelninat 


OMANUFACTU RERS OF 


ACHINETOOLS 


SEND FOR OUR CATALOGUE 











(0 u.M.cARPENTER } 





Sizes, 12’’, 16'’, 24’, 26’’, 80’ in stock. 
*EAK AND RA CK C ‘UTTI NG TO ORDER, 


= pulley with four 
sizes. 








PAWTUCKET.R.I. 





Manufacturer 











